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<g) LHRH analogs. 

© The present invention relates to novel "pseudo" nonapeptide and decapeptide derivatives of LHRH. More 
particularly the present invention relates to derivatives of LHRH wherein the nitrogen atom of at least one of the 
amide bonds has been alkylated. 
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LHRH ANALOGS 
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» JT 1 contmuat.on-.n-part of U.S. patent application Serial No, 390,572, filed August 7 1989 which is 
a c^nuabon-m-part of patent application Serial No. PCT/US89/00528, filed February 9 1^89 whlht 1 
contmuation-in-part of U.S. patent application Serial No. 154.681, filed 5X» T31 



Technical Reld 



whP^n r 65 ? °" relat6S t0 n0Vel " pseudo " ^peptide and decapeptide analogs of LHRH 
» SSLl? 960 ^ ? 31 ' eaSt ° ne ° f 1,16 "* to bonds is a 'Mated. TtaK^Efi relays to 
EST f "T"" 9 ^ ""P 0 "*. to Pharmaceutical compositions containing aucToXlJSlS 
to the use of such compounds for modulating levels of sex hormones in mate or femL rnan3T 



Background Art 



form^af" 9 HOrm ° ne Re ' eaSing HOrm0ne - 38 LHRH ° r GnRH ' is a de -P^e with the following 
(pyro)Qlu-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH 2 

of H LH ?,2? 8ed ^ hypotha,amus 30(1 bin * to a receptor on the pituitary gland, causing the release 

found e^l L H RH h3Ve 566,1 StUdi6d in animals a " d humans. LHRH analogs have been 

SSJ^mSZLSi : a-^erintrnveneous. subcutaneous, or depot administration. HLSlS 
OiJTS ^'"'^f ons . are only at very high doses. All of the reported LHRH analogs show 

0.1% to 1% potency following oral administration when compared to intraveneous cJobm OhpTJ? 
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Summary of the Invention 



MnrJ^^Tf !u Venti0n re,af8S to n ° Vel Bpseud0 " "anapeptide and decapeptide derivatives of LHRH 

« cSSS relates t0 derivaHves of LHRH wherei ^ ^ 



so Brief Description of the Drawings 

S a co ? paris ° n of the in vitro intestinal stability of (pyroJGIu-Hi^ 
Pro-NHEt versus (pyro)Glu-His-Tr,>N^ ^ Y 6U Le " 

Disclosure of the Invention 
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The compounds of the present invention are of the formula: 

A-B-C-D-E-F-G-H-I-J ( I ) 

123456789 10 

or a pharmaceutical acceptable salt thereof; 

wherein A is an amino acyl residue selected from the group consisting of L-pyroglutamyl, D-pyroglutamyl, 
N-acetyl-L-prolyl, N-acetyl-D-prolyl, N-acetyl-L-delta 3 ' 4 -prolyl. N-acetyl-D-delta 3 ' 4 -prolyl. N-acetyl-L- 
phenylalanyl, N-acetyl-D-phenylalanyl, N-acetyl-L-3-(2-thienyl)alanyl, N-acetyl-D-S-^-thienyOalanyl. N- 
acetyl-L-3-(4-chlorophenyl)alanyl, N~acetyl-D-3-(4-chlorophenyl)alanyl, N-acetyl-L-3-(4-fluorophenyl)alanyl, 
N-acetyl-D-3-(4-fluorophenyl)alanyl, N-acetyl-L-3-(4-bromophenyl)alanyl, N-acetyl-D-3-<4-bromophenyl)- 
alanyl, N-acetyl-L-3-(4-methylphenyl)alanyl t N-acetyl-D-3-(4-methylphenyl)alanyl, N-acetyl-L-3- 
(pentamethylphenyl)alanyl, N-acetyl-D-3-(pentamethylphenyl)alanyl, N-acetyl-L-3-(3,4,5-trimethylphenyl)- 
alanyl, N-acetyl-D-S-CS^.S-trimethylphenyOalanyl, N-acetyl-L-tryptyl(N-indole-methyl), N-acetyl-D-tryptyl(N- 
indole-methyl), N-acetyl-L-tryptyl(N-indole-formyl), N-acetyl-D-tryptyl-(N-indole-formyl), N-acetyl-L-3-(1-ad- 
amantyl)alanyl, N-acetyl-D-3~(1-adamantyl)alanyl, N-acetyl-L-5-fluorotryptyl(N-indole-formyl), N-acetyI-D-5- 
fluorotryptyl(N-indole-formyl), N-acetyl-L-3-(2-naphthyl)alanyl, N-acetyl-L-3-(3-benzothienyl)alanyl, N-acetyl- 
D-3-(3-benzothienyl)alanyl, N-acetyl-L-3-(3-benzoxazolyl)a!anyl, N-acetyl-D-3-(3-benzoxazolyl)aIanyl, N- 
acetyl-alpha-methyl-L-3-(4-chlorophenyl)alanyl, N-acetyl:alpha-methyl-D-3-(4-chlorophenyl)aIanyl, N-acetyl- 
L-3K4-trifluoromethylphenyi)alanyl, N-acetyl-D-3-(4-trifluoromethylphenyl)alanyl i N-acetyl-L-tyrosyl, N-acetyl- 
D-tyrosyl, N-acetyl-L-O-methyl-tyrosyl. N-acetyl-D-O-methyl-tyrosyl, N-acetyl-D-3-(2-naphthyl)a!anyl, N- 
acetyl-L-3-(1-naphthyl)alanyl, N-acetyl-D-3-(1-naphthyl)aJanyl, N-acetylsarcosyl, N-acetyl-L-3-(cyclohexyl)- 
alanyl, N-acetyl-D-3-(cyclohexyl)alanyl, N-acetylglycyl, L-N-acetyl-N-methylaJanyl, N-acetyl-N-methyl-D-ai- 
anyl, N-acetyl-alpha-methyl-L-phenylalanyl, N~acetyl-aipha-methyl-D-phenylalanyl, N-acetyl-D-phenylalanyl, 
N-acetyl-L-phenylalanyl, N-formylsarcosyl, N-formyl-N-methyl-L-alanyl, N-formyl-N-methylalanyl, 2-N-beta- 
(ethylaminocarbonyl)-N-epsilon-(ethylamido)glutam yl t N-delta-ethyl-glutamyl. L-prolyl, D-prolyl, L-delta 3 ' 4 - 
prolyl, D-delta 3 - 4 -prolyi, L-phenylatanyl, D-phenylalanyl, L-3-(4-methylphenyl)alanyl), D-3-(4~methylphenyl)- 
alanyl, L-^nitrophenylJalanyl, D-3-(4-nitrophenyl)alanyl, L-3-(4-acetylaminophenyl)alanyl, D-3-(4-ac- 
etylaminophenyOalanyi, L-3-(4-chlorophenyl)alanyl, D-3-(4-chlorophenyl)aJanyl f L-3-<4-fiuorophenyl)alanyl f D- 
3-(4-fluorophenyl)alanyl, alpha-methyl-L-3-(4-chlorophenyl)aIanyl, alpha-methyl-l>3-(4-chlorophenyl)alanyl, 
L-3-(4-trifluoromethylphenyl)alanyl t D-3-(4-trifluoromethylphenyl)alanyl, L-tyrosyl, D-tyrosyl, L-O-methyl- 
tyrosyl, D-Omethyl-tyrosyl, sarcosyl, glycyl, L-N-methylalanyl, N-methyl-D-alanyl, N-methyl-L-pyroglutamyl, 
N-methyl-D-pyroglutamyl, alpha-methyl-L-phenylalanyl, aJpha-methyl-D-phenylalanyl, N-acetyl-alpha-aza-3- 
(4-chlorophenyI)alanyl, N-acetyl-alpha-aza-3-(4-fluorophenyl)alanyl, N-acetyl-a!pha-aza-3-(2-naphthyl)aJanyl, 
N-acetyl-atpha-aza-3-(1-naphthyl)alanyl, N-acetyl-alpha-aza-alanyl, N-acetyl-alpha-aza-glycyl, N-acetyh 
alpha-aza-sarcosyl, N-acetyl-alpha-a2a-3-(4-methylphenyl)alanyl t N-acetyl-alpha-aza-cyclohexylalanyl, N- 
acetyl-a!pha-aza-3-(1 -adamanty l)alanyl f N-acety l-alpha-aza-tyrosyl(Omethyl), N-acetyl-alpha-aza-3-(3-ben- 
20thienyl)alanyl f N-acetyl-alpha-aza-phenylalanyl, N-methylalpha-aza-pyroglutamyl, N-acetyl-alpha-aza-3-(2- 
thienyl)alanyl f N-acetyl-alpha-aza-3-(3-benzoxazolyl)alanyl, N-acetyl-alpha-aza-3-(3 f 4 f 5-trimethylphenyl)- 
alanyl, N-acetyl-alph-aza-S-KpentamethylphenyOalanyl. N-acetyl-N-alpha-methyl-alpha-aza-3-(2-naphthyl)- 
alanyl, N-acetyl-N-alpha-methyl-alpha-aza-S^I-naphthyOalanyl, N-acetyl-N-alpha-methyl-alpha-aza-3-(4- 
chlorophenyl)alanyl, N-acetyl-N-alpha-methyl-alpha-aza-3-(4-fluorophenyl)aIanyl, N-acetyi-N-alpha-methyl- 
alphasaza-3-(4-methylphenyl)alanyl, N-acetyl-N-aJpha-methyl-alpha-aza-3-(4-methoxyphenyl)alanyl, N-acetyl- 
N-alpha-methyhaipha-aza-(1-adamantyl)aianyl, N-acetyl-N-alpha-methyl-alpha-a2a-3-(phenyl)alanyl, N- 
acetyl-N-alpha-methyl-alpha-aza-alanyl, N-acetyl-N-alpha-methyl-alpha-aza-3-(cyclohexyl)aJanyl, N-acetyl-N- 
alpha-methyl-alpha-aza-SKbenzthienylJalanyl, N-acetyl-N-alpha-methyl-alpha-aza-S-tbenzoxazolylJalanyl, N- 
acetyl-N-alpha-methyl-aipha-aza-3-(3,4,5-trimethylphenyl)a!anyl t N-acetyl-N-alpha-methyl-alpha-aza-3- 
(pentamethylphenyi)alanyl and N-acetyl-N-alpha-methyl-alpha-aza-3-(2-thienyl)alanyl phenyl)alanyl; 
B is absent or an amino acyl residue selected from the group consisting of L-histidyl, D-histidyl, L-tryptyl, 
D-tryptyl, L-tryptyl(N-indole-methyl), D-tryptyl (N-indole methyl), L-phenylalanyl, D-phenylalanyl, L-3-(2-naph- 
thy!)-alanyl t D-3-<2-naphthyl)-alanyl, L-3-<1-naphthyl)-alanyl, D-3-(1-naphthyl)-alanyl. L-3-(3-benzoxazolyl)- 
alanyl, D-3-(3-benzoxazolyl)alanyl, L-3-(3-pyridyl)-alanyl, L-3-(2-pyridyl)-alanyl, D-3-(3-pyridyl)-alanyl, D-3-(2- 
pyridyl)-alanyl, L-3-(2-thiazolyl)-alanyl, D-3-(2-thiazolyl)-alanyl, L-3-(3-benzthienyl)alanyl, D-3-(3-benzthienyl)- 
alanyl, L-3-(2-benzthienyl)aianyl, D-3-<2-benzthienyl)alanyl, L-3-(2-thienyl)-alanyl, D-3-(2-thienyl)-alanyl, L- 
cyclohexylalanyl, D-cycIohexylalanyl, L-3-(3-pyrazolyl)alanyl t D-3-(3-pyrazolyl)alanyl, L-3-(4~chlorophenyl)- 
alanyl, D-3-(4-chlorophenyl)alanyl, L-3-(4-fluorophenyl)alanyl. D-3-(4-fluorophenyl)alanyl, L-3-(4~ 
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S^StT^' L-3-(4-trifluoromet h ylphen y .)a.any.. D-^Wfluoromethy,- 
^SSnTl V 3 ;^ ° Phenyl)a,anyl1 D - 3 ^™inophenyl)alanyl, L-3-(4-nitrophenyl)alanyl, D-ai 

methyl), L-3-(4-methylphenyl)alanyl. D-3-(4-methylphenyl)alanyl. L-3-(4-nifr0Dhenv»alanvl D-iVL 
n^ophenyl^ ^(^acetylaminophenyDalanyl, !U-<la^^ 

tefrahyd o.soqu,nol 1 ne-3^arbonyl. (3R)-1.2,3,4-tetrahydroisoquinoline-3-carbonyl. S£ 

^^^^^^V'^ojglutamyl, alpha^a^S-SnethylphenyOala^ alpha-azaSI 
bromophenyl)alanyl, alpha-a 2 a-3-(4-methylphenyl)alanyl, alpha-aza-S-d-naphLhalanyl a^pha-SSl ad 

3-(4-fluorophenyl)alanyl, alpha-aza-3-<2-naphmyl)aIanyl, alpha-aza-S-O^uinolyllalanyl aloha-aza- 
phenylalany. alpha-aza-tyrosyl(0- m ethyl). alpha-aza^-thienyDalanyl, ajZaza-SLieSla^l 
fo™r^r y ^^\^ Pha - a2a - tWtyl ' ^^-aza-tryptyl(NHndolLeth7l), a^jtoSS^SSSS 
chlorophenyOalanyl, N-fF^r^-^fluorophenyOalanyl, N-(R 31 )-L-3-(4-fIuorophenvl)alanvl Jfl vl 

^"^nyOalan yl^^D^^ophenyl^y., L-pro.yl, D^roly N^,^^^^ 
RaiK-tyrosyl, N-{R3,)-D-0-m e thyl-tyrosyl, N-fR^D-tyrosyl. N-^K-hfetidyl N^ 31 )D+SvT NWR l 

,^ ^ Pyndyl)alanyl ' W^D^-pyridylJalanyl, NKR 31 )-|>3K2-naphthyl)alanv N-mJvT 
3-jJ-naphthyl)alanyl, N-(R3,H-3-(3-benzthienyl)alanyl, N-<R 31 )-r>3-(lb^ S>£. 
nzth.enyDa.anyl. ^.J-D^-benzthienyDalanyl. ^^H^S^^S^?, 1 ^^ 
^'^f/ 1 ' ^^"-^yridyDalany., N^tis-ftp^ 

nSionW^^ 

S^liSr^"^^ ^ N "< R -H-3-(l-naphthy.)a.anyl. wherein Ra, Is methyl, e£y., 



C is an amino acyl residue selected from the group consisting of L-tryptyl. D-tryptyl L-trvotvluN-indote- 

aanvT SIS ^^ny lalanyl. L-prolyl, D-prolyl. L-tyrosyl. D-tyrosyl. D-phenylalanyl, D-3-<*pyX)^ 
StttSSS^l P^fWklyHlHrtdeJah^ L-3-(3-pyridyl-N^xide)a.anyi D-3-(3^uLyJ 
mS^SmI ^2 ^^'-N-oxideJalanyl. L-^uinoly..N'-oxide)alanyl. D-3^adaman- 
6^L^ ^TT?^' L -^ 1 -" a Phthy")afanyl, D-^l-naphthylJalanyl, L-3-(3-benzm7enyl)alanyl 
^(S-benzth.enJalanyl. L-S^-benzthienylJalanyl. ^-benzthienyDalanyl, ^(S-benzoxazolynJanyrS: 
ZSZT^T^TX' L ^ C,ohex y ,alan V'> D-cyclohexylalanyl. L^-indazo.y.Unyl. 1^-SdSy^ 
alanyl, alpha-methyl-L-phenylalanyl. alpha-methyl-D-phenylalanyl. L-3-2-naphthylal3iiyl D-Sacjt 
ttylalanyl, L-O-methyltyrosyl. D-O-methyrtyrosyl. L-3-(4-methy.pheny )alanyl. oSZeZ^Z^T 
3-(pentamethylphenyl)alanyl. D-3-foentamethylphenyOalanyl, L-S-pXsJme^ t 
^memylpheny.,a.anyl, L^hlorophenyDatenyl, d5«*<*UE^^ 

Wluorome% phenyl)alanyl, L-3-(4-fluorophenyl)alanyl. D-3H4-fluorophenyl)alanyl, L-3-<2-th enyialanvM £ 

f TI (^^^-(a-Pyndyl-N -oxide)alanyl. L^2-thiazolyl)-alanyl, D-3^2-thiazolvl)atar>vl aloha-a^ %. 

n^lphenyOalanyl, a.pha-aza-^ntamethylphenyDalanyl, alpha-aza-3^2-naphmyl alanyl aSS-3-£ 
benzthienyDalanyl, alpha-aza-3-(3-ben Z oxazolyl)alanyl, alpha-aza-3-(cyctohexvl)alanv Hinl^i in 

n S?f 7* °f ^^-fryPtyKNWndole-methyl), alpha-azls^pyridylS alXS-^ 

Wly I)alany alpha-aza-^-thiazolyDalanyl, N-(R3 2H -3^2-thienyl)alanyl. N-<f£^ 
3-<3-q U1 noly)atenyl, D-3-(3-quinolyl)alany. ( L-3-(2-naphthyl)alany SiJSSSSSl\ £u£ 
phenyialanyl. N-^K-phenylalanyl. N-^D-tryptyl. I^K-fryptyl. N-WhS^^^ 

(Ra 2 )-L-3-(2-thiazolyl)alanyl, N-(R3 2 ^D-3-(2-thia2olyl)alanyl. N-(R3 2 H-3-(3-Dvridvr)alanvl N mini £ 

X? h fTu^ N-(Ra 2 )-D-3-(4-f.uorophenyl)alany.. N^R 32 )-L-3-^f.uoUenySny £ 
(Ra^D-S-^-chlorophenylJalanyl, N^R 32 )-L-3-(4<hlorophenyl)alanyl. N-(R 32 )-L-3-(4-trffluLmeth^i 

alany., N^R 32 )-D-3-(1-naphthyl)alany», N^.H-S-d-naphthyDalanyl, N-^K^S^^ 
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(Ra^D-S-O-benzthienyDalanyl. N^RaaK-^-benzthlenyOalanyl. l^(R3 2 )-D-3-(2-ten^enyOalanyl N- 
R 32 )-L-3-(34 3 enzoxa Z olyl)alan y l, N-^J-D-S-^benzoxazolynalanyl, N-(R3 2 )-L-tyrosyl. N ^ R "^7; os ^ N - 
k 2 )-L-3-(3,4,5-trimethylphenyl)alanyl, N-<R 32 )-D-3-(3.4.5-trimethylphenyl)alanyl. ^* 2 H^*fJ£ 
phenyl)alanyl. N-(Ra 2 )-D-3-(4-methylphen y l)alan y l, N-<R 32 )-L-3-(p8ntamethylpheny^lany W^D-S- 
5 feerrtamethylphenyl)alanyl, N . (R32 ). L -3-(4-bromophenyl)alanyl. N-(R, 2 hD^-(4-bromopheny0alany N^.)- 
f-cyclohexylaW W.^cyclohexytelanyl. N^RaaK-^-indazolyDalany^ 

alanyl, N-alph^.J-alpha-aza-S-d-naphthyDalanyl. N-alpha-(R3 2 )-alpha-a^ N-alpha- 
(RozValpha-aza-phenylalanyl, N-alpha-(R3 2 )-alpha-aza-3-(3-ben 2 thienyl)alanyl, N-alpha-(R3 2 )-alpha-aza-3-(2- 
benzthienyl)alanyl. N-alpha-(R32)-alpha-aza-3-(4-methylphenyl)alanyl. N-alpha^RsaHlpha-aza-S^mettiyl- 
w phenyOalanyl, N-alpha-(R3 2 )-alpha-aza-3-(4-chlorophenyl)alanyl > N-(R3 2 )-0-methyl-D-tyrosyl and N-(R 32 )-0- 
methyl-L-tyrosyl, wherein R32 is methyl, ethyl, propyl or isopropyl; 

D is an amino acyl residue selected from the group consisting of prolyl. 4-hydroxyprolme, L-seryl L-seryl- 
(O-benzyl) L-seryl(0-P0 3 H 2 ). L-serWO-POgNtez, L-glutamine, L-alpha,beta-diaminopropyl. L-alanyl, L- 
threonyl. 2.3-diaminopropionyl. 2-amino3-guanidinopropionyl. 2.3-diaminopropionyl (wherein the 3-amino 

,s group is substituted with loweralkyl. 3-pyridinecarbonyl, 2-pyrazinecarbonyl or 2-indolecartDonyl). N-alpha- 
aza^lycyl, N-alpha-aza-alanyl. N-alphMFloJ-alpha-aza^lycyl. N-alpha-tRoJ-alpha-aza-alanyl, N- RoK-seryK 
N-(S)-L-seryl(Oben2yl). N-(Ro)-L-glutamine. N-<Ro)-L-alanyl. N-alpha-Weta-aminopropyl. N-alpha-(Fg- 
N-beta-ethylaminopropyl. N-(RoK-sery«0-P03H 2 ). rHRo)-L-seryl<0-P0 3 Me 2 ) and N-(Ro)-L-threonyl. 
wherein Ro is loweralkyl or allyl; 

20 or D Is a glycosyl derivative of serine or threonine; ♦.„.„-*. 
E is an amino acyl residue selected from the group consisting of L-tyrosyl, L-tyrosyl(0-mettiyl) L-tyrosy O- 
ethyl), L-tyrosyl(0-P03H 2 ). L-tyrosyKO-POaNM, L-phenylalanyl, N-(R3 3 )-L-tyrosyl, ^K-tyrosyl(0- 
methyl). N-(R3 3 )-L-tyrosyl(0-P03H 2 ), N-^hL-tyrosyKO-POaMe.). 3-<2-thienyl)alanyl 3-tf-benzth iienyf). 
alanyl. 3-<1-naphthyl)alanyl. 3-(2-naphthyl)alanyl, N-(R3 3 )-L-phenylalanyl, L-3-(4-chlorophenyl alanyl, L-3-(4- 

25 fluorophenyOalanyl. L-hisHdyl. L-3-<cyclohexyl)alanyl. L-3-<4-aminophenyl)alanyl. 1-3-(4.acety^ir ra ph8ny0- 
alanyl. N-(R 3a )-L-3-(4-aminophenyl)alanyl. NHRaaH-^acetylaminophenyDalanyl. /H^3)-L-3-(4- 
fluorophenyOalanyl. N-(R3 3 H-3-(4^hlorophenyl)alanyl, N-(* 3 )-L-histidyl, W 3 H--3-(^^^^^ 
(RasW-thienyDalanyl. N-<R3 3 )-3-<3-benzthienyl)alanyl, N-(R3 3 )-3-(1-naphthyl)alanyl, N-(R33>-3-(2-naph- 
thyl)alanyl. and N-(R3 3 )-L-tyrosyl(Oethyl), wherein R33 is methyl, ethyl, propyl or isopropyl; or E is 



30 



35 



R3O Ron 

r 9 i 9 



(CHj),, (CHj), 



40 wherein n is 1 to 4; R30 is hydrogen, methyl, ethyl, propyl or isopropyl; and R1 is amino, alkylamino. 
cycloalkylamino or alkanoylamino; or R, is -N(R 3 )C(0)(CH 2 ) w R6o or -NHC(NH(R 3 )) = NR* wherein R 3 is 
hydrogen, loweralkyl or cycloalkyl; R* is hydrogen, loweralkyl. cycloalkyl, amino or cyano; ff is 0 to 6; and 
R 60 is loweralkyl. dialkylamino. cycloalkyl. aryl. arylalkyl, heterocyclic, (heterocycl.c)alkyl or -NHR, 20 
wherein R, 20 is hydrogen, loweralkyl. cycloalkyl. aryl. arylalkyl. heterocyclic, (heterocyclic)alkyl. amino. 

« alkanoylamino or -NHRs 2 wherein R 62 is loweralkyl. cycloalkyl. aryl. arylalkyl. heterocyclic, (heterocyclic)- 
alkyl or -C(0)R6 3 wherein Rs 3 is loweralkyl. cycloalkyl, aryl. arylalkyl. heterocyclic or (heterocyclic)alkyl; 
or R1 is -qO)R** wherein R" is hydroxy, alkoxy. amino, phenoxy or -methoxyphenyl; 
F is a D-amino acyl residue derived from any of the naturally occuring alpha-amino acids or from synthetic, 
non-natural alpha-amino acids including, but not limited to. a D-amino acyl residue of the formula: 



55 
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?34 



or 




C(R 35 )(R36) 



10 



15 



wherein y is 1 to 3- R kr * r* 




20 



25 



30 



35 



fcyl. cyckjalkyl, amino or cyano; qq is 0 to fi-ln!^ , ralkyl or cvcl °a«<yl; R is hydrooen lnw«Lf 
heterocyclic. (heterocyclic)alkyl or -NHR^ *^*£T?* <**%tt£SS 

aX^LTt J yte,kyl ' ^^clic. (heterocycteiurS ^ 7 iS hydro 9 en ' '°vreralkyi 

5? r h tS^ ^ ° r ^ooycliOalkylf ^ ^ Wh6rem 088 is lowe ^>. cyctoaBcJl 

e% '- Pr0PW ' - ^ - - - * selected ^ 

or F is a D-aminoacy. residue having the formu.a: 



I 34 O 

(CH^ 



O 

^ZXyTrZ^- *"* ^ - £ -thcxypheny, and R 34 „ nydrogen 

G is an 3 , 9 ^ deriVaHve of «• D-threonine- 

Q is an ammo acyl residue selected from " ,reomne ' 



40 



45 
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wherein R47 is hydrogen, loweralkyl, 3-indolylmelthyl, 2-naphthylmethyl, benzyl or substituted benzyl 
wherein the phenyl ring is substituted with a substituent selected from halogen, hydroxy and methoxy and 
Roo is loweralkyl; 

H is an amino acyl residue of the formula: 




wherein p is 1 to 4; R39 is hydrogen, methyl, ethyl, propyl or isopropyl; and R9 is amino, alkylamino, 
cycloalkylamino or alkanoylamino; or R g is -N(Rii)C(0)(CH 2 ) hh R7o or -NH-C(NH(Rn)) = NRi 2 wherein Rn 
is hydrogen, loweralkyl or cycloalkyl; R12 is hydrogen, loweralkyl, cycloalkyl, amino or cyano; hh is 0 to 6; 
and R70 is loweralkyl, dialkylamino, cycloalkyl, aryl. arylalkyl, heterocyclic, (heterocyclic)alkyl or -NHR71 
wherein R71 is hydrogen, IwoeraJkyl, cycloalkyl, aryl, arylalkyl, heterocyclic, (heterocyclic)alkyl, amino, 
alkanoylamino or -NHR72 wherein R72 is hydrogen, loweralkyl, cycloalkyl, aryl, arylalkyl, heterocyclic, 
(heterocyclic)alkyl or -C<0)R 7 3 wherein 

*73 Is loweralkyl, cycloalkyl, aryl, arylalkyl, heterocyc lie or (heterocyclic)alkyl; 

or R 9 is R*~C(0)- wherein R~* is hydroxy, alkoxy, amino, phenoxy or p-methoxyphenyi; 

I is an imino acyl or aliphatic amino acyl residue selected from the group consisting of L-prolyl, L-pipecolyl, 

alpha-aza-prolyl, trans-beta-aminocylopentanecarbonyl, cis-beta-aminocyclopentanecarbonyl, 3-(loweraIkyl)- 

prolyl, N-methyl-L-alanyl, N-methyl-norvalyl, 1-dihydrolsolndole-2-L-carbonyl and thiazolidine-5-L-carbonyl; 

and 

J is 1-pyrrolidinyl, 1-piperidinyl, 4-morpholinyl, or an amino acyl residue selected from D-alanylamide, L- 
alanylamide, glycylamide, sarcosylamide, N-(Rio)-D-alany!amide, N-(R4 0 )-L-alanylamide, N-(FU 0 )-beta-L- 
alanylamide, N-(R*oHteta-D-aJany lamide, L-2-aminobutyrylamide, D-2-aminobutyrylamide, N-(FU 0 )-L-2- 
aminobutyr lamide, N-(R4 0 )-D-2-aminobutyrylamide, L-serylamide, D-serylamlde, N-(FUo)-L-serylamide, N- 
(FUo)-D-serylamide, N-(FUo)-L-norvalylamide, N-(FUo)-D-norvaiy lamide, L-norvalylamide, Onorvalylamide or 
alpha-aza-alanylamide, wherein R*o is methyl, ethyl, propyl or isopropyl; or J is -NHRs or -NHCH 2 CONHR8 
wherein Ra is hydrogen, loweralkyl. cycloalkyl, fluoro substituted loweralkyl or hydroxy substituted loweral- 
kyl; 

or J is -N(Ri32)N(Ri3a)-C(0)-NH-Ri3 wherein R13 is hydrogen, loweralkyl, cycloalkyl, hydroxy substituted 
loweralkyl or fluoro substituted loweralkyl and Ri 32 and R133 are independently selected from hydrogen 
and loweralkyl; with the proviso that the amide bond between at least one of the pairs of residues A-B, B-C, 
C-D, D-E, E-F, F-G. G-H, H-l, or 1-J is alkylated on the nitrogen atom of the amide bond linking the two 
residues and with the proviso that the compound is not (pyro)Glu-His-Trp-Ser-Tyr-Gly-N-Me-Leu-Arg-Pro- 
GIV-NH2, (pyro)Glu-His-Trp-Ser-Tyr-D-Tip-N-Me-Leu-Arg-Pro-Gly-NH 2 , (pyro)Glu-Hls-Trp-Ser-Tyr-Gly-N- 
Me-Leu-Arg-Pn>NH 2 , or (pyro)Glu-His-Trp-Ser-Tyr-D-Trp-N-Me-Leu-Arg-Pro-NH 2 . 

These compounds exhibit affinity for LHRH receptors. Generally, compounds of the invention which 
contain D amino acids at positions 1, 2, 3 and 10 or at positions 1 and 2, or at positions 2 and 3. or which 
have position 2 deleted are LHRH antagonists. 

As set forth above, and for convenience in describing this invention, the conventional abbreviations for 
the various common amino acids are used as generally accepted in the peptide art as recommended by the 
IUPAC-IUB Commission on Biochemical Nomenclature, Biochemistry H , 1726 (1972). These represent L- 
amino acids, with the exception of the achiral amino acid glycine, and with the further exception of any 
unnatural or natural amino acids which are achiral, or are otherwise designated as D-. All peptide sequences 
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Other abbreviations which are useful in describing the invention are the following: 

Amino acids , protecting grou^ reagents Abbreviation 

3-2-thienyl-D-alanyl 

L-N-(epsilon)-isopropylly S yl 
2-(pyridyl)- L -alanyl 
Argmine 

t-Butoxycarbonyl 
Benzyl 

Benzyloxycarbonyl 

N,N' -Dicyclohexylcarbodiimide 
Glycine 

Histidine 

l-Hydroxybenzot r i azo le 
I so leucine 
Leucine 
Nor leucine 
Norvaline 
Methionine 
Methyl ester 
Benzyl ester 
Phenylalanine 



D-Thia 
(isp)Lys 
2-Pal 
Arg 
Boc 
Bzl 
Cbz 
DCC 
Gly 
His 
HOBt 
lieu 
Leu 
Nleu 
Nval 
Met 
OMe 
OBzl 
Phe 
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Proline 

Pyroglutamic acid 

Serine 

Tosyl 

Tryptophan 
Tyrosine 

NjN'-di-isopropylcarbodiimide 

Dehydro-alanine 

L-N-methylserine 

( 2 ) -N-methyl-3-N-ethy 1-diamino- 

propionic acid 

( 2 ) -N-ethylureido- ( 5 ) -ethyl ami do- 

glutamic acid 

L-N-acetylsarcosyl 

L-N-formylsarcosyl 

3- ( pyr idyl ) -L-al any 1 

3-(pyrazolyl)-L-alanyl 

( 3S ) -1 , 2 , 3 , 4-tet r ahydroioquinol ine- 

3-carbonyl 

L-N-raet hy 1 -O-benzy 1 s e r y 1 

L-O-methyltyrosyl 

L-cyclohexylalanyl 

3- ( 2-naphthyl)-D-alanyl 
3~< 1-naphthyl) -L-al any 1 

4- Dimethy 1 aminopyr id ine 
Benzotriazol-l-yloxy-tris(dimethyl- 
amino)phosphonium hexaf luorophosphate 
Bis ( 2-oxo-3-oxazolidinyl )phosphine 
chloride 

3- ( 3-Benzthieny 1 ) alanine 

3- ( 3 , 4 , 5-tr imethy lphenyl ) alanine 

D-3-( 4-thiazolyl ) alanine 

homo-c it rul 1 ine 

D-Ser (O-alpha-L-Rhamnosyl ) 

D-Ly s ( N-eps i lon-4-methoxy lbenzoy 1 ) 
Lys(N-epsilon-carbonyl-N* -hydrazine) 

D-Ly s ( N-eps i 1 on-2 -py r az inec ar bony 1 ) 

Lys ( N-eps i lon-c ar bony 1-N ' -hydr az ine- 
N-acetyl 

D-Lys(N-epsilon-carbonyl-N'-morpholine) 

D-Lys(N-epsilon-carbonyl-N'-piperazin- 
y 1— N M —methyl 

D-3-(pentamethylphenyl ) alanine 
D- 4 - ( 4 -met hoxybenz oy 1 ) homo a 1 an ine 
Homoarginine<N,N' -guanidino-diEthyl) 



Pro 

(pyro)Glu 

Ser 

Tos 

Trp 

Tyr 

DIC 

DeAla 

N-Me-Ser 

N-Me-N-Et-Dap 

EtuEtaGlu 

N-Ac-Sar 

N-Form-Sar 

3-Pal 

3-Pyral 

3-Tic 

N-Me-Ser(OBzl) 

O-Me-Tyr 

Cha 

D-(2)-Nal 

(l)-Nal 

DMAP 

BOP 

BOPC1 
3-Bal 
Tmp 

D-4-Thiaz 
HCit 

D-Ser ( O-alpha-L- 
Rha) 

D-Lys(Anis) 
Lys ( N-eps ilon- 
CO-Hyz) 

D-Ly s ( N-eps i 1 on- 
Pyrz) 

Lys ( N-eps i lon- 

CO-HyzAc) 

D-Ly s ( N-eps i 1 on- 

CO-Morph) 

D-Lys ( N-eps i 1 on- 

CONMePip) 

D-Pmp 

D-Mbha 

Harg(N<3-diEt) 



The sequence of LHRH has been shown to be 

(pyro)Glu-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH 2< 
123456789 10 
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. N -^-Sar-Hi s -Trp- ll -„e- Ser -T y r-D-(2)- 1 . a i-L e u-A rg .p ro . Gly . tIH 

1 2 3 4 5 6 7 8 9 10 2 

is represented 
70 [N-Ac-Sar^N-Me-Ser^-D^Nal^LHRH- 

S£3SS^^ > represented 

"fiJS^ -tts M retain the ^ed 

« of such salts are (a) acid adcS^^L I,? P ^ any undes.red toxicologlcal effects. Examples 
hydrobromic add, silLc ^M^ZZ^'l" * MMe 

such as, for example, acetic acid, t£ZZ££ aS Sic If, T tonned Wi * ° r9anic acids 

fumaric acid, gluconic acid, citric acwSfciT. ^ J aC,d ' SUCdnic «*•■ maleic «**■ 

aiginic acid, polygamic acid, «"* -id. pamoic acid, 

naphthalenedisulfonic acids, polygalacturonic acid S EhST ° . ' na P™ atene S"»°nic acids, 
calcium, bismuth, barium, miitKSr^^^£S^ "* as 

organic cafion formed from N N'^ibenzvl^Zn«S^l' L " cadm,um - a* *e like; or with an 
and (b). e.g.. a zinc tannate sali andSf " ethylenediamine : or (c) combinations, of (a) 

to B^^^^X^^ -~ r carbon gnoup having from 1 
butyl, n-pentyl and n-hexyl. V ' n " pr ° Py1, ,Soprop y'' ""^ isobutyl, sec-butyl, tert- 

carb^atol * ' * * refers to a «* or branched chain radical of 1 to 12 

^£i£E£Z t0 Wh6rei " ^ iS *~**»EL but not limbed to. methoxy, 

-SCfS^nd IStT r6ferS t0 - SFU2 Wh6rei " is lowera,k y | including, but not HmHed to. -SCH 3 . 
meth^Lfnr^Zt^tL 10 ^ including, but not limited to. 

Jhe term "halogen" or "halo" as usedS S ° to TS C, o JT" " " 3 CyC,0a)ky ' ^ 

an aromatic canScycTcS CgnCln^r^noT^S ^ « com ^ 

tetrahydronaphthyl and the like ^1 g^ps can 2 ' t^'' napWhyl * ""^ inden * 

substituents independently selected Zm LZl , unsu ^*f d or substituted with one, two or three 
amino, a^ami^a,^ thioalkoxy. n«ro. cyano. 

group is mentioned as a substituent In V«E™5 TfV alkox y car bonyl. Where a specific aryl 
invention is intended to JSSZ comooSZ? ' b t0 be understood ** «• 

groups mentioned. In partS ^XreTspS^bSJ^! *°* P,aCe * 1,19 ^ •* 
in a compound of this invention. ItTto K SoT? f 35 3 SUbStitUent 

but 2££ ilSSriS^^ ----- - a —ky, radica, inc.udin. 
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containing one, two or three nitrogen atoms; one nitrogen and one sulfur atom; or one nitrogen and one 
oxygen atom; wherein the nitrogen and sulfur heteroatoms can optionally be oxidized; wherein the nitrogen 
heteroatoms can optionally be quaternized; and wherein the 5-membered ring has 0-2 double bonds and 
the 6-membered ring has 0-3 double bonds. Heterocyclics also include any bicyclic group in which any of 
the above heterocyclic rings is fused to a benzene ring or another 5- or 6-membered heterocyclic ring 
independently defined as above. Heterocyclics include, but are not limited to, quinolyl, Indolyl, benzofuryl, 
benzothienyl, imidazolyl, thiazolyl, benzoxazolyl, furyl, thienyl, pyridyl, pyrimidinyl, morpholinyl, piperazinyl, 
pyrrolidinyl, piperidinyl, thienyl, pyrazinyl, pyrazolyl, thiomorpholinyl, isoquinolyl, indazolyl and the like. 
Where a specific heterocyclic group is mentioned as a substituent in a compound of this invention, it is to 
be understood that this invention is intended to encompass compounds comprising any heterocyclic group 
in place of the specific heterocyclic group(s) mentioned. 

Heterocyclics can be unsubstituted or substituted with substituents selected from hydroxy, halo, amino, 
alkylamino, dialkylamino, alkoxy, thioalkoxy, formyl, alkanoyl, alkanoylamino, benzyl, loweralkyl, cycloalkyl 
and trihaloalkyl. 

The term rt (heterocyclic)alkyl n as used herein refers to a heterocyclic group appended to a loweralkyl 
radical. 

The term "glycosyl derivative of serine or threonine" as used herein refers to a serine or threonine 
residue which is bonded through its hydroxyl group (either alpha- or beta-glycosidically) to a glycosyl 
radical. Glycosyl radical are derived from a glycopyranose, glycofuranose or an oligosaccharide (all of 
which can be optionally protected). These glycosyl radicals are derived from D- or L-monosaccharides such 
as ribose, arabinose, xylose, lyxose, allose, altrose, glucose, mannose, gulose, idose, galactose, talose, 
erythrose, threose, psicose, fructose, sorbose, tagatose, xylulose, fucose, rhamnose, ollvose, oliose, 
mycarose, rhodosamine, N-acetylglucosamine, N-acetylgalactosamine, N-acetylmannosamine; or disac- 
charides such as maltose, lactose, cellobiose, gentibiose, N-acetyllactosamine, chitobiose, beta- 
galactopyranosyl-(1,3)-N-acetylgalactosamine and beta-galactopyranosyK1 .3)- or (1 ,4)-N-acetylglucosamine, 
as well as their synthetic derivatives, such as 2-deoxy, 2-amino, 2-acetamideo- or 2-halogeno derivatives. 

Protecting groups for glycosyl radicals include those commonly used in carbohydrate chemistry 
including, but not limited to, Ci to C10 acyl groups (such as acetyl, benzoyl, trichloroacetyl and the like) and 
various ethers and acetals such as methyl ethers, methoxmethyl ethers, benzyl ethers, tetrahydropyranyl 
ethers, benzylidene acetals, isopropylidene acetals and trityl ethers. 

Compounds of the invention include: 
[N-Me-Ser 4 -D-Trp 6 -Pro 9 NHEt]LHRH; 
[N-Me-Ser*-D-Leu 6 -Pro 9 NHEt]WRH; 
[N-Me-Ser^-D^-Nal^LHRH; 
[N-Me-Sei*-D-Trp G -N-Me-Leu 7 -Pro 9 NHEt]LHRH; 
[N-Me-Ser 4 -D-Trp 6 -N-Me-Leu 7 -Pro 9 -AzaGly 10 ]LHRH; 
[N-Me-Ser^-D-Ot-butyl-Se^-P^NHEtlLHRH; 
[N-Me-Ser*-D-Arg 6 -Pro 9 NHEt]LHRH; 
[N-Me-Ser 4 -D-Lys G -(N-epsilon-isp)-Pro 9 NHEt]LHRH; 
[N-Ac-Sar^N-Me-Ser^-D-Trp 6 -Pro 9 NHEt]LHRH; 
[N-Ac-Sar 1 -N-Me-Ser 4 -D-2-Nal 6 ]LH RH ; 
[N-Ac-Sar 1 -Phe 2 -N-Me-Ser*-D-Trp e -Pro 9 NHEt]LHRH; 
[Phe^N-Me-Sei^-D-Trp 6 -Pro 9 NHEt]LHRH; 
[Phe^N-Me-Ser^-D^-Nal 6 JLHRH; 
[Phe 2 -N-Me-Ser 4 -D-Arg 6 -Pro 9 NHEt]LHRH; 
[D-4-Cl-Phe 1 ^-D-Trp3-N-Me-Ser + -D-Arg 6 -D-Ala 10 ]-LHRH; 
[N-Ac-Sar 1 -(2)-N-Me-(3)-N-Et-Dap*-D-Trp 6 -Pro 9 NHa]LHRH; 
[(2)-N-Me-(3)-N-Et-Dap 4 -D-(2)-Nal s ]LHRH; 
[(2)-N-Me-(3)-N-Et-Dap 4 -D-Trp 6 -Pro 9 NHEtJLHRH; 
[(2)-N-Me-(3)-N-Et-Dap 4 -D-Arg 6 -Pro 9 NHEt]LHRH; 
[(2) N-Me-(3)-N-Et-Dap 4 -D-Leu 5 -Pro 9 NHEt]LHRH; 
^N-Me-tSJ-N-Et-Dap^-D-O-t-butyl-Se^-Pro^HEtlLHRH; 
[(2)-N-Me-(3)-N-Et-Dap 4 -D-Trp 6 -N-Me-Leu 7 -Pro 9 NHEt]LHRH; 
^N-tEthylaminocarbonylJ-tShN-Ethylamido-Glu^N-Me-Ser^-^-NanLHRH; 

[N-Me-SeiM2-(S-3-amino-2-oxo-pyr^ 
[N-Ac-Sar 1 -N-Me-Ser*-[2-(S-3-amino-2-oxo^^ 
[Phe^N-Me-SerM2-(S-3-amino-2-oxo-py^ 
[N-Ac-D-^CI-Phe^M-CI-Phe^D-Trp^-N-Me-Se^-D-Ala^lLHRH; 
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tN-Ac-Proi-D-CI-Phe2-D-Trp3-N-Me-Ser*-D-Arq6-D-Ala«>1LHRH- 

f N-Me-Tyr s -D-Trp s -Pro 9 NHEt]LHRH; 
[N-Me-TrpMJ-Trp 6 -Pro 9 NHEtjLHRH; 
5 JN-Me-1 -NaP-D-Tyi^-Pro 3 NHEtjLHRH; 
[N-Me-D-2-NaJ s -Pro 9 NHEt]LHRH; 
[D-Trp 6 -N-Me-Arg 8 -Pro 9 NHEt]LHRH 
[D-Trp s -Sar 10 ]LHRH; 

, n l^'t ? ^"^-D-^N^N-Me-Ty^-D-Ala'ojLHRH ; 

io ^ Al >3/Hiehydro-Pro'-4-C^^ 

[N-Ac-D-4-CI-Phe'-^^ £rh- 
[N-Me-Ph^N-Me-TyrS-r^Trp^Pro'NHEtjiRrr ' 

Klhrh^^ 

ro [N-Me-Tyr 5 -D-Ser 6 (O-t-butyl)- Pro 9 NHEtjLHRH* 
[N-Me-Ty^-D-Lei^-Pro 9 NHEtjLHRH; 
[N-Me-Tyr s -D-2-Nal s JLHRH; 
[N-Me-D-Trp 6 -Pro 9 NHEtjLHRH; 
[N-Me-D-2-Nal s JLHRH; 

25 [N-Me-Tyr 9 -N-Me-D-SerS(0-t-butyl)-Pro 9 NHajLHRH- 
[N-Me-Phe 2 -D-2-Nal 6 JLHRH; 

[N-Me-Phe 2 -N-Me-Tyr s -D-Uu 6 -Pro 9 NHEt]LHRH- 
[N-^Phe^Me-Tyr 9 -D-Ser«(f>rtutyO-Pro 9 NHB]LHRH; 
[N-Me-Tyr s -D-His 6 (N-im-B2l)-Pro 9 NHEtjLHRH* 
• P^Ac-r^^l-Phe-^-Thia 3 ^ 
[N-Ac-D-4-C^^ 

lhrhT h ^ 1 "^^^ 
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[N-Ac-aza-Gly^D^CI-Phe^D^ 
Ala 10 ]LHRH; 

[N-Ac-Sar'-IM-CI-Phe^D-l-Nal^N-Me-Ty^-D-Lys 6 (N-epsilon-nicotinyl-D-Ala 10 ]LHRH; 

[N-Ac-Sar^tM-CI-Phe^D-l-NaP-N-Me-TyrS-D-S-Pal^D-Ala^JLHRH; 

[N-Ac-D-4-CI-Phe 1 -D-4-CI-Phe^^ 

[N-Ac-D-4-CI-Phe 1 -D-4-CI-Phe^^ 

[N-Ac-D-4-CI-Phe 1 -D-4-CI-Phe^ 

[N-Ac-D-2-Nal 1 -CM-CI-Phe^-D-l -NaP-N-Me-Tyr 5 -D-Lys 6 (N-epsilon-nicotinyl)-Lys 8 (N-epsilon-isopropy l)-D- 
AIa 10 ]LHRH; 

[N-Ac-aza-Gly'-D-^CI-Phe^D-l -NaP-N-Me-Tyr 5 -D-Lys 6 (N-epsilon-nicotinylhLys 8 (N-epsilon-isopropyl)- 
Sar 10 ]LHRH; 

[N-Ac-D^-NaP-D^CI-Phe 2 -^ 
[N-Ae-D-4-CI-Phe 1 -D-4^l-Phe^^^ 
[N-Ac-D-2-NaP-D-4-CI-Phe^D-3-PaP-N-^ 
Ser 10 ]LHRH; 

[N-Ac>D-2-NaP-D-4-CI-Phe^D-1-NaP-N^^ 

[N-Ac-D-a-NaP-D^I-Phe^D^ 

[N-Ac-D^-NaP-D-^CI-Phe^D-Trp 3 -^^ 

[N-Ac-D^-NaP-D^CI-Phe^E^PaP-NMeTyrS-D-Cit^-D-Ala^lLHRH; 

[N-Ac-^-NaP-D^CI-Phe^D-PaP-NMeTy^-C^Hctf-D-Ala^lLHRH; 

[N-Ac-D-2-NaP-D-4-CI-Phe^D-PaP-NMeA^ 

[N-Ac-D-2-NaP-D-4-CI-Phe^D-PaP-NM^^ 

Azagly 10 ]LHRH; 

[N-Ac-Azagly'-D-^CI-Phe^D-l -NaP-NMeTyr 5 -D-Lys 6 -(N-epsilon-nicotinyl)-Lys 8 (N-epsilon-isopropy I)- 
Azagly ,0 ]-LHRH; 

[N-Ac-D^-NaP-CM-CI-Phe^D-PaP-NE^ 
LHRH; 

[N-Ac-D^-NaP-D-^CI-Phe 2 - D-PaP-N-isopropyl-Tyr 5 -D-Lys 6 (N-epsilon-nicotinylhLy^tN-apsilon-isopropyl)- 

D-Ala 10 ]LHRH; 

[N-Ac-D-2-NaP-D-4~CI-Phe^ 

isopropyl>-D-Ala 10 ]LHRH; 

[N-Ac-D-2-NaP-D-4-CI-Phe^D-PaP-S^ 

isopropyl)-D-Ala 10 ]LHRH; 

[Mc-Azagly'-D-A-CI-Phe^D-NaP-Ser^O-P^ 

isopropyl)-D-A[a 10 ]LHRH; 

[N-Ac-AzagIy 1 -D-4-CI-PheM>Nal^ 

isopropyl)-D-Ala 10 ]LHRH; 

[N-Ac-D-2-NaP-CM^I-Phe^D-PaP(N'^^ 

isopropyl)-D-Ala t0 ]LHRH; 

[N-Ac-D-2-Nal 1 -D-4-CI-Phe^D-PaP-NMeTyr s -D-Lys 6 (N-epsilon-nicotinyl-N -oxideJ-Lys^N-epsilon-isopropyl)- 
D-Ala 10 ]LHRH; 

N-Ac-Gly-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Ty^^^ 
AlaNH 2 ; 

N-Ac-D-2-Nal-D-4-CI-Phe-D-4-Thiaz-Se^ 
Pro-D-AlaNH 2 ; 

N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-M 
Pro-SarNH 2 ; 

N-Ac-D-4-CI-Phe-D-4-CI-Phe-D-2-Thia^^ 

N-Ac-D-4-CI-Phe-D-4~CI-Phe-D-1 -Na!-Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-D-AlaNH 2 ; 

N-Ac-D-4-CI-Phe-D-4-CI-Phe-D-1 -Nal-Ser-N-M0-Tyr-D-Lys-Cha-Arg-Pro-D-AlaNH 2 ; 

N-Ac-Sar-[M-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-D-AlaNH 2 ; 

N-Ac-Sar-D-4-CI-Phe-D-2-Thia-Ser-N-Me-Tyr-[>Lys-Leu-Arg-Pro-D-AlaNH 2 ; 

N-Ac-Sar-D-4-CI-Phe-D-1-Na!-Ser-N-Me-Tyr-D-3-Pal-Leu-Arg-Pro-D-AlaNH 2 ; 

N-Ac-Sar-CM-CI-Phe-D-1-Nal-Ser-N-Me^^ 

N-Ac-Sar-D-4-CI-Phe-1 -Nal-Ser-N-Me-Ty r-D-Lys-Leu-Arg-Pro-D-AlaNH 2 ; 
N-Ac-Gly-D-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-l>Lys-L©u-Arg-Pro-D-AlaNH 2 ; 
N-Ac-D-4-CI-Phe-l>4-CI-Phe-D-3-Bai-S6r-N-Me-Tyr-D-Lys-Leu-Arg-Pro-I>AIaNH2; 
N-Ac-D-4-CI-Phe-D-4-CI-Phe-D-T^ 
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ao N-acetyl-alpha-a2MhenylalanvND-3^4-rWoZ; ys y |( 1 N ^ ps, ' on - ,so P ro Py'H'rolyhD-alanyiamicle; 

^Myrosy.-^ 

tyrosy.^ l(N ^ 
^acetyl-alpha-aza-tyrosylf^^^ 

N-acetyl-alpha^aza-^-thfenyltelanvl-SSfS 
"ethyMyrosy.-D^ 
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lysyl(N^psilon-nicotinyl)-le^ 
N-acetyl-a!pha-aza-glycyl-D-3-(^ 

lysyI(N^psilon-nicotinyl)-IeucyMysyl(N-epsilorhisopropyI)-prolyl-D-alanylaniide; 
N-acety!-alpha-aza-glycyl-[>3-(^ 

(0-methyl)-D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopro 
N-aretyi-a!pha-aza^lycyI-D^ 

(Omethyl)-D-lysyl(N-epsi!on- nicotinyl)-leucyl-lysyi(N-epsilon-isopropyl)-prolyl-D-alanylamide; 

N-acetyl-alphasaza^lycyl^ 

tyrosyl(0-me%!)-D-lysyl(N^psiIo^ 

N-aretyl-alpha-aza-glycyl-[>^^ 

methyl)-D-lysyI(N^psilon-nicoti^^ 

N-acetyl-alpha-aza^!ycyI-D-3-(^^ 

methyl)-E>lysyl(N^psiion-nicotinyiH^ 

N-acetyl-aIpha-aza^lycyl-l>3-(4-chlorophenyl)aIanyl-D-3-(4-thiazolyl)a 

methyl)-!>lysyl(N-epsilon-ni^ 

N-acetyl-a!pha-aza^lycy^^ 

methyl)-[>lysyi(N^psilon-ni^ 

N-acetyl-aipha-aza^lycyl-l^ 

(0-methyl)-D-lysyl(N^psilon-ni^ 

N-acetyl-sarcosyl-D-3-(4^ 

nicotinylHeucyl-lysyl(N-epsilon-isopropyl)-prolyI-[>aIanylamide; 

N-acetyhsarcosyhI>3-(4K:hlorophenyl)alanyl-D-tryptyl(N-indoie-for^ 

(N^psilon-nicotinyl)-leu(^!-lysy!(N-epsilon-isopropylH)rolyl-D-alanylamide; 

N-acetyl-sarcosyl-D-3-(4^^ 

(N^psiIon-nicotlnyl)-Ieucyi-lysyl(N^psilonHSopropyi)-prolyl-D-a!anylarnide; 

N-acetyl^cosyl-[>3-(4^hlorophenyl^^ 

|ysy!(N-epsilon-nicotinylHeu^ 

N-acetyl-sar(ttsyl-D^(^ 

epsilon-nicotinyl)-leucyhlysyl(N-epsilon-isopropyl)-prolyl-D-alanyiamide; 
N-acetyl^cosy!-D^-(4^hloro^^ 

epsilon^icotinyl)-leucyHysyl(N-epsilon-isopropyl)-proIyl-D-alanylamide; 
Nsacetyl-sarcosyl-D-3-(^ 

epsilon-nio)tinyO-leucyl-Iysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 

N-ac»tyl-alpha-aza^iycyl-D-3-^^ tyrosyl-D-3-(3-pyridyl)- 

alanyl-leucyl-lysy!(N-epsilon-isopropyI)-prolyl-D-alanylamide; 

N-acetyl-alpha-aza-glycyl-^^ 

D-3-(3-pyridyl)alanyl-leucyl-lysyl(N^psHon-isopropyl)-prolyl-D-aIanylamide; 

N-acetyl-alpha-aza-glycyl-D^ 

D-3-(3-pyridyl)alanyl-leucy1-lysyl(N^ 

N-acetyl-alpha-aza^lycyl-D-3-(4^^ 

tyrosyl-D-3-(3-pyridyl)alanyl-leucyl-!ysyl(N-epsilon-isopropyl)-prolyl-D-alanylam 
N-acetyl-alpha-aza-glycyl-D-3-(^^ 

3-(3i3yridyi)alanyhleucyl-lysyl(N^psilon-isopropyl)-prolyI-D-alanylamide; 
N-acetyl-alpha-aza^lycyl-D-3^4^ 
(3-pyridyl)alanyMeucyl-lysyl(^psfo^ 
N-acetyl-alpha-a2a^lycyi-D-3-(^^ 

3-(3-pyridyl)alanyl-leucyWysyl(N-epsilon-isopropyl)-prolyi-D-aianylamide; 
N-acetyl-alpha-aza^lycyl-D-3-(4^hlorophenyl)aIanyl-E>3-(3-pyridyl)alany 
(3-pyridyl)alanyl-leucyl-lysyl(N^psilon-isopropyl)-prolyl-D-aIanylamide; 
N-acetyl-alpha-aza-glycyl-D-3^ 

epsilon-nicotinyiy-leucyl-Iysyl(N-epsi!on-isopropyl)-prolyl-D-alanylamide; 

N- ac etyl-alpha-aza-glycyl-D-3-^ 

[>lysyl(N^psUonHiicotinyl)-leucy^ 

N-acetyt-alpha-aza^lycyl-D-^^ 

DMysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N^psilon-isopropyl)-prolyl-D-a!any!arnide; 
N-acetyl-alpha-aza^lycyl-D-3^4^ 

tyrosyl-D-lysyl(N-epsiion^icotinyI)-l8ucyi-lysyl(N-epsilon-isopropyl)-prolyl-D-alanyla 
N-acetyl-alpha-aza^!ycyhD-3-(4-fluorophenyl)a!anyl-D-3-(cyclohexyl)alan 
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methyl-tyrosyl-D-lysyl<IW^ 

™^-tyro^^^^ 
N-acetyl-D-3-(2-naph«^ 



30 



35 



40 



16 



EP 0 413 209 A1 



tyrosy!-D-lysyl(N^psiion-nicotinyl)-leucyl-lysyI(N-epsilon-isopropyl)-proIyl-l>alanylamicl8; 

N-Ac-alpha-aza-Gly-alpha-aza-4-C^ 

isopropyl)-Pro-D-AlaNH 2 ; 

N-acetyl-alpha-aza-glycyl-alpha-aza-3-(4-ch^ 

tyrosyl-D-lysyl(N^psilon-nicotinylHeucyl-ty^ 

N-acetyi-alpha-aza^lyc^l-alpha^ 

(^psilon-nicxrtinyl)-leucyHysy!(N^psilonHsopropyl)-prolyl-D-alanylamide; 

N-acetyI-aipha-aza-glycyl-alpha-aza-3-(4-^^^ 

methyl-tyrosyl-D-lysyl(N-epsilon-^ 

N-acetyl-aIpha-azaijlycyl-alpha-aza-3-(4^^ alpha- 

methyI-tyrc«yl-D-lysyl(N-epsilon-nto^ 

N-acetyl-alpha-aza-glyc^l-aIpha-aza-3-(4^ 

tyrosyl-D-lysyl(N^psilon-nico^ 

N-acetyl-alpha-aza-glycyl-alpha-aza-3-(^ 

tyrosyl-D-lysyl(N^psilon-nicotinylHe^ 

N-Ac-Sar-alpha-aza^CI-Phe-D-1-Nal-Se^^ 

isopropyl>-Pro-D-A!aNH2; 

N-acetyl-sarcosyl-alpha-aza^-(4^ 

l>lysyl(N^psiloi>nicotiny!Heucyl-lysyK^ 

N-acetyI-sarcosyl-alpha-aza-3-(4-^ 

lysyl(N^psilon-nicotinyl)-IeucyhlysyI(N^psilon-isopropyl)^rolyl-D-alanylamid 

^acetyl-sarcosyl-alpha-aza-3-(4^ 

epsilon-nicotinylHeucyl-lysyl(l\^ 

N-acetytearcosyl-alpha-aza-3-(4^hlo^^^ 

l>lysyl(N^psi!on-nicotinyIHeu^ 

N-acety!-sarcosyl-alpha-aza-3-(4^ alpha-methyl- 

tyrosyl-D-lysy!(N-epsilon-nicotinylH^ 

N-acetyl-sarc»syl-a]pha-aza-3^^ 

tyrosyl-D-lysyl(N-epsilon-nico^ 

N-acetyl-D-3^2-naptthyl)alanyl-D-^^ 

tyrosyl-D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyi(N^psilon-isopropyl)-prolyl-D-alan 

N-acetyl-D-3-(2-naphthyl)ajanyl-D^ 

tyrosyl-D-lysy!(N-epsilon-nicotinyl)-leuc^^ 

N-acetyl-D-3-(2-naph%l)ala^ 

tyrosyl-D-lysyl(N-epsiloi>nicotinylHeu^ 

N-acetyl-D-3^2-naphthyl)alanyl-D-3-(4-chlorophenyl)aIanyl-D-tryptyl-sery 

epsi!on-nicotinyl)-teucyl-lysyl(N-epsilon-isopropyl)-proIyhD-alanylamide; 

^acetyl-D-3-(2-naphthyl)alanyl-D-3-(^ 

tyrosyi-E>lysyl(N^psilon-nicotinyl^ 

N-acetyl-l>3-(2-naphthyl)alanyl-D-3^ 

tyrosyl-D-lysyI(N-epsilon-nicotinylHeucyH^ 

^acetyl-D-3-(2-naphthyl)alanyl-D^^ 

methyl-tyrosyl-D-lysyl(N-epsilon-niro^ 

N-acetyl-D-3-(2-naphthyl)alany^ 

l>!ysyl(N^psilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylam 
N-acetyl-D-3-(2-naphthyl)aJanyl-^ 

tyrosyl-D-lysyl(N-epsilon-nicotinylHe^^ 

N-acetyl-D-3-(2-naphthyl)alany!-l>3^ 

tyrosyl-D-lysyl(N-epsilon-nicoti 

N-Ac-[>2-Nal-D-4-Ci-Phe-N-alpha-^^ 

isopropyl)-Pro-D-AlaNH 2 ; 

N-ac»tyl-D-3-(2-naphthyl)alanyl-D-3-(4^ 

methyl-tyrosyl-D-lysyl(N^psilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alan 

N-acetyl-D-3-(2-naphthyi)alanyhD-3-(4^ 

alpha-methyl-tyrosyl-D-lysyl(N^psilon^^ 

N-acetyl-E>3-(2-naphtoyl)a]anyl-D-3-^^ methyl-tyrosyl- 

D-Iysyl(N-epsilon-nicotinyl)-to 

N-acetyl-D-3-<2-naphthyl)alanyl-D-3^ 
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alpha-meftyl-i^ 

N-Ac-D-2-Nal-D^CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-3-Ba!-Leu-Lys(N-epsilon-i OT 
lyrosyND-lysyl-leucyl-lysyKN^psilonHsopropyl^prolyl-D-alanylamide- 

ty ro sy^D^mithyl-leucyl-(ysyl(^4^ilon-isopro P ylh^oly^D-alanylamide pnametnyi 

tyrosyl-D^itmllyl^eucyl-lysyl(N-epsilon-isopropyl)- P rolyl-l>alanylamide- 
N -acetyl-D-3-(2-na P Whyl)al^^ 
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tyrosyI-D-homocitrullyl-leucyhlysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 
N-acetyhD-3-{2-naphthyl)aJany^ 

tyrosyl-D-arginy!(N G <liethyl)-leucyl-lysyl(N^psilon-isopropyl)-prolyl-D-alanylam 
N-acetyl-D-3-(2-naphthyl)alan^^ 

tyrosyI-D-arginyl-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 

N-Ac-D-2-Nal-D-4-Cl-Phe-D-3-Pal-Ser-^ 

D-AlaNH 2 ; 

N-Ac-D-2-Nal-D-4«CI-Phe-D-1-Nal-Ser-N-M 
AIaNH 2 ; 

N-Ac-E>2-Nal-D-4-CI-Phe-D-3-Pal-Ser-I^Me-Ty^^ 
Pro-D-AlaNH 2 ; 

N-Ac-Sar-D-4-CI-Phe-[>1-Na!-Ser-N-Me^ 
ProD-AlaNH 2 ; 

N-Ac-aza-Gly-D-4-CI-Phe-D-1-Nal-Ser-N-M^ 
Pro-D-AlaNH 2 ; 

N-Ac-Sar-D-4-a-Phe-D-1-NaJ-Ser-N-M^^^ 
AlaNH 2 ; 

N-Ac-Sar-D^CI-Phe-[>1-NaJ-Ser-N-Me-T^^ 
N-Ac-D-2-Nal-D-4-CI-Phe-D-3-PaI-Ser-N-Me-T^^ 
N-Ac-D-2-Nal-D-4-CI-Phe-D-3-PaI-Ser-hhMe^ 
Pro-D-A!aNH 2 ; 

N-Ac-l>2-Nal-D-4-C!-Phe-D-3-Pal-Ser-N-M^^^ 

N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-^^^ 

D-AlaNH 2 ; 

N-Ac~D-2-NahD-4<;i-Phe-D-3-Pal-Ser-^ 
Pro-D-AlaNH 2 ; 

N-Ac-Sar-D-4-CI-Phe-[>1-NaJ-Ser-N-^ 
aza-GlyNH 2 ; 

N-Ac-aza-Gly-D-4-CI-Phe-D-1-Nai-Ser-N-Me 
Pro-D-SerNH 2 ; 

N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-NMe-^^^ 
AzaglyNH 2 ; . 

N-Ac-l>2-Nal-D-4-Cl-Phe-D-3-Pal-Ser-N-Me-Arg~D-Mbha-Leu-Arg-Pro-D-AiaNH 2 ; 

N-Ac-I>2-Nal-D-4-Cl-Phe-D-3-Pal-Ser-^ 

and 

N-Ac-D-2-Nal-D-4-CI-Phe-D-3-PaI-Ser-NmeTyr-D-Crt-Leu-Arg-Pro-D-A!aNH 2 . 



Effect and Utilities of LHRH Agonists and Antagonists 

The LHRH agonist and antagonist compounds of the invention are useful for treatment of precocious 
puberty, prostate cancer, benign prostatic hypertrophy, endometriosis, uterine fibroids, breast cancer, acne, 
premenstrual syndrome, polycystic ovary syndrome and diseases which result from excesses or deficien- 
cies in gonadal hormone production in either sex of humans and animals. The LHRH agonists and 
antagonists of the invention are also useful for controlling reproduction in both females and males. LHRH 
agonists, when administered in pulses, are useful as fertility promoters. Compounds of the invention are 
useful for suppressing levels of dihydrotestosterone (DHT). The LHRH agonist compounds of the invention 
are also useful for growth promotion in female animals and for spawning promotion in fish. 

The compounds of the invention are also useful when administered in combination with a steroidal or 
non-steroidal antiandrogenic agent Examples of suitable antiandrogenic agents include, but are not limited 
to, 5,5-dimethyl-3-(4-nitro-3-trtfluoromethylphenyl)-2,4-imida2olinedione and 2-methyl-N-(4-nitro-3- 
trifluoromethylphenyi)-propanamide. 

In the practice of the method of this invention an effective amount of a compound of the invention or a 
pharmaceutical composition containing the same is administered to the human or animal in need of, or 
desiring, such treatment: These compounds or compositions may be administered by any of a variety of 
routes depending upon the specific end use, including orally, parenterally (including subcutaneous, 
intramuscular and intraveneous administration), vaginally (particularly for contraception), rectally, buccally 
(including sublingualiy), transdermal^ or intranasally. The most suitable route in any given; case will depend 
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»™^~<l*c^ mm ^^'Z£ m * m ' means of sta release. C epo, „ implan| 
In general, to modulate levels of se>v hnrr.™^ - 
■ described, it is expedient to admL^e^?"^ ° r femate ma ™ a '* for the uses herein above 
body weight per day, preferably between a^ idtT^Z* 8 T ^ ° ° 1 ^ 10 m ^ 
may be accomplished by a single daily adminisW toZSSZ* We ' 9h ' d3y " This Ministration 
release in order to achieve the most effects ZZT ^ OV& Several a PP'^ons or by slow 

affliction or need and. of course, the jC^oSTIS"? ** ^ * *• *0>JS 

Jon requires fower dosage than othet EL* ^^^rl^^ 

- compositions conning as acflve 
wrth a phamnaceutically acceptable, non-toxto cant Tf" 8 SUCh C ° mp0Und in admixtur « 
prepared for use for parenteral (subcutaneoT in^uscuterT-^ *' SUCh may be 
the form of liquid solutions or suspensio^' T^^JT™*™? } adminij * a «°n. Particularly in 
sermsolid forms such as creams and suppoSories- fo?n 1 T °! Ministration, particularly in 

- of tabtets or capsu.es. or intranasal*, £ Zof^f^f^ in *• *•! 

The compositions may conveniently be adm^L? 0f i f° wders ' nasal dr ops or aerosols, 
of the methods well known in the Xmm^ T^IT, *? ind m3y be P"*-* by any 
** Soiences . Mack Publishing Company ^ Z^Z^^r Pharmaca - 
may contain as common excipfents sterile waterTLSe' nil?. ^ for ^teriTidlnlnli^ 
els of vegetable origin, hydrogenated nZJ^t!E£2 ^ ° 9 ' yC ° IS SUCh 33 P****** glycol. 

excipiente indude — 

P^onge/pen^f ^JL^tSJSS - * n to the subject over 

Various slow release, depot or tapEJ^JJ!? ZTZ^^^ 3 Singte Ministration 
contain a pharmaceuttcally acceptable non toxfc Z of * 5 ^ F ° r ex3mpte ' a dosa 9e form may 
degree of so.ubility in body fluids, for Znoie (T L LjJ ° f * e '' nventlon *** a low 
Phosphoric acid, sulfuric acid, citric «*TSS£ 2u J£ a ?" 83,1 With a i 
acd. naphthalene mono- or di-sulfonic acfdTooL^l. a °' d ' P3moic acid ' a, 9 inic acid, polygamic 
metal cafion such as ainc, oalcTm. ^^TaoS ^ f W 3 ^ ^JKE 
cadm,um and the like, or with an organic 0^^^^ " *?* m ' COpper - coba,t - **■!. 
ethylenediamine; or (c) combinations of (aTand Se oTS, !' 9 " , N ' N -^^'omylenediamine o 
the present invention or. preferably, a S^in^ 

formulated in a gel. for example, an alumfnTZosSS M <Tl ** * 0 " JUSt deSCnbed - ma * * 
Particularly preferred salts are zinc salts zincTnZ! T 9 ** Sesame °"- ^ble for injection 
stow release depot formulation for nS^SSr* ? * and ** ,ike - ^ 
m a slow degrading, non toxic. non-aTge"^ 0r 83,1 dis P e ^ or encapsulated 

for example as described in U.S. Patent No ^mLttl * P ° ,y,3Ctic ac{d/ Po'y9lycolic acid polymer 
redely insoluble salts such as those deWbe^SL^f C °T P ° UndS tf * e invention or - P^ably. 
Peilets. particularly for use in animafs .l5£EL*£, -LT? Ch ° ,esteral ^ 

nposomes. are well known in the RteratatTsee fortL^'if 01 ° r implant fom >"'ations. e.g. 
Dehyery Systems . J.R. Robinson ed ^ceT oeL ^ n "^'"^ "5 Controlled Release Drug 
raspectfoLHRHtypecompo^ds may be^S ^^8.^X4^^^ 

Synthesis of the Peptides 

fc"d in J.M. Slewert and J.D. Yoera SMpZjT^J Smmrr " * e man » teMmiques ™. be 
IMS « J. «e,enn*. ^^^Ue*' Co.. sL French 
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York), 1965. 

In genera!, these methods comprise the sequential addition of one or more amino acids or suitably 
protected amino acids to a growing peptide chain. Normally, either the amino or carboxyl group of the first 
amino acid is protected by a suitable protecting group. The protected or derivatized amino acid can then be 

5 either attached to an inert solid support or utilized in solution by adding the next amino acid in the 
sequence having the complimentary (amino or carboxyl) group suitably protected, under conditions suitable 
for forming the amide linkage. The protecting group is then removed from this newly added amino acid 
residue and the next amino acid (suitably protected) is then added, and so forth. After all the desired amino 
acids have been linked in the proper sequence, any remaining protecting groups (and any solid support) 

io are removed sequentially or concurrently, to afford the final polypeptide. By simple modification of this 
general procedure, it is possible to add more than one amino acid at a time to a growing chain, for 
example, by coupling (under conditions which do not racemize chiral centers) a protected tripeptide with a 
properly protected dipeptide to form, after deprotection, a pentapeptide. 

A particularly preferred method of preparing compounds of the present invention involves solid phase 

75 peptide synthesis. 

In this particularly preferred method the alpha amino function of the amino acids is protected by an acid 
or base sensitive group. Such protecting groups should have the properties of being stable to the conditions 
of peptide linkage formation, while being readily removable without destruction of the growing peptide chain 
or racemization of any of the chiral centers contained therein. Suitable protecting groups are t -butyloxycar- 
20 bony I (Boc), benzyloxycarbonyl (Cbz), biphenylisopropyloxycarbonyl, t -amyloxycarbonyl, isobornyloxycar- 
bonyl, (alpha,alpha)-dimethyl-3,5-dimethoxybenzyloxycarbonyl, o -nitrophenylsulfenyl, 2-cyano-t -butylox- 
ycarbonyl, 9-fluorenylmethyloxycarbonyl and the like. The t -butyloxycarbonyl (Boc) protecting group is 
preferred. 

Particularly preferred side chain protecting groups are, for arginine: nitro, p -toluenesulfonyl, 4- 

25 methoxybenzenesulfonyl, Cbz, Boc and adamantyloxycarbonyl; for tyrosine: benzyl, o -bromobenzyloxycar- 
bonyl, 2,6-dichlorobenzyl, isopropyl, cyclohexyl, cyclopentyl and acetyl; for serine: benzyl and 
tetrahydropyranyl; for histidine: benzyl, Cbz, p -toluenesulfonyl and 2,4-dinitrophenyl; for tryptophan: formyl. 

In the solid phase peptide synthesis method, the C-terminal amino acid is attached to a suitable solid 
support. Suitable solid supports useful for the above synthesis are those materials which are inert to the 

30 reagents and reaction conditions of the stepwise condensation-deprotection reactions, as well as being 
insoluble in the media used. Suitable solid supports are chloromethylpolystyrene-divinyibenzene polymer, 
hydroxymethyl-polystyrene-divinylbenzene polymer, and the like. Chloromethyl-polystyrene-1% divinylben- 
zene polymer is especially preferred. For the special case where the Oterminus of the compound will be 
glycinamide, a particularly useful support is the benzhydrylamino-polystyrene-divinylbenzene polymer 

35 described by P. Rivaille, et al, Helv. Chim. Acta. , 54 , 2772 (1971). The coupling to the chioromethyl 
polystyrene-divinylbenzene type of resin is made by means of the reaction of the alpha-N-protected amino 
acid, especially the Boc-amino acid, as its cesium, tetramethylammonium, triethylammonium, 1,5- 
diazabicyclo-[5.4.Q]undec-5-ene, or similar salt The coupling reaction is accomplished in a solvent such as 
ethanol, acetonitrile, N,N-dimethylformamide (DMF), and the like, with the chioromethyl resin at an elevated 

40 temperature, for example between about 40° and 60 °C, for from about 12 to 48 hours. Preferred reagents 
and reaction conditions involve the coupling of an alpha-N-Boc amino acid cesium salt with the resin in 
DMF at about 50* C for about 24 hours. The alpha-N-Boc-amino acid is attached to the benzhydrylamine 
resin by means of N.N-dicyclohexylcarbodiimide (DCC) or N.N'-diisopropylcarbodiimide (DIC) with or 
without 1 -hydroxybenzotriazoie (HOBT), benzotriazol-1 -yloxy-tris-(dimethylamino)phosphonium-hex- 

45 afluorophosphate (BOP) or bis(2-oxo-3-oxazolidinyl)phosphine chloride (BOPCI), mediated coupling for from 
about 1 to about 24 hours, preferably about 12 hours at a temperature of between about 10° and 50° C. 
preferably 25* C in a solvent such as dichloromethane or DMF, preferably dichloromethane. The coupling of 
the carboxyl group to the N-methyl-Ser(OBzl) attached to the peptide resin requires catalysis by 4- 
dimethylaminopyridine (DMAP), in addition to the carbodiimide reagent. 

so The coupling of successive protected amino acids can be carried out in an automatic polypeptide 
synthesizer as is well known in the art. The removal of the alpha-N-protecting groups may be performed in 
the presence of, for example, a solution of trifluoroacetic acid in methylene chloride, hydrogen chloride in 
dioxane, hydrogen chloride in acetic acid, or other strong acid solution, preferably 50% trifluoroacetic acid 
in dichloromethane at about ambient temperature. Each protected amino acid is preferably introduced in 

55 0.4M concentration and approximately 3.5 molar excess and the coupling may be carried out in dich- 
loromethane, dichloromethane/DMF mixtures. DMF and the like, especially in methylene chloride at about 
ambient temperature. The coupling agent is normally DCC in dichloromethane but may be N,N-di- 
isopropylcarbodiimide (DIC) or other carbodiimide either alone or in the presence of HOBT, N-hydroxysuc- 
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alkylamine or fIuoroalky.an.be fa ^XL^-tL^S? -8 " b by means * "» an 

amrnonia/metnano.or -nmonhj^^^.^^ » «"**-» *» exampto, 
about 10 and 50* C. preferably about 25* C for h!ZL 9 I " C ' ,erm ' n "s at a temperature between 
hours. Afemaflvely. the peptide mayte removed Lm^f ^T 12 ^ 48 hours preferab, y 18 
falowed by aminofysia or bTtotSZ t 8 IS* transesterifi ^. with methane., 
silica ge. chrematography or ^ ^Tn ^^%TT TVl ^ 31 ^ by 
groups from the polypeptide is performed bJhi-S* • 1^ * ° f 1,18 side cbain Protecting 
liquid hydrogen fluoiSe'in J i^i dSf "Jf* ^ ** — ^ 
treatment with hydrogen flucfide^vrld ^™^! ^ ^thylphosphite or other carbonium scavenger 
acid, by reduction 1 hydTg^^i^n^ ^ ^^Oboren and Wf^rcS 
sodium in Hquid ammonia. S?de SZfiSSL l^T, P^nylpyrroHdone, or by reduction with 
fluoride in the presence of anfeole ^6^2^17^17^^°^ wfth ,ic ""' d h V*°9«" 
preferably about 0*C. for between aboutTmlufaT^d TSTSZf? *f mm *°* *° " nd +10 ' C - 
purified by a sequence of chromatographic SsmS^L Z" The „ fu "V depr ° teCted P***** * then 
on a weakly basic resin in the^tete feShSSlS J " ? ° f f0,,0wing Jon exchan 9« 
POiystyrene-dMnylbenzene (for eC SLE^^T* r^^' 0 " ""^^ 
change chromatography on carboxymethvlcelluk^ L 9 adsor P t,on chromatography; ton ex- 

20, or countercurrent distribution^ Sfa^^^^L^' **• 00 *»*««* «* LH- 
Phase HPLC on octy, or octade*y^ especia,,y reverse 

PeP- soi ^ S »^ J- 

ExCa d r te ^ *• PreParati °" 01 P6pMeS USing class.ce. pept.de so.ut.on synthesis * e described „ 
inven^n^ 9 ~" t0 ,Urth " the preparation of the novo, compounds of the 
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N-ft-Butoxycarbonvn-N-M^n.^... 

^^S^XT) s^Tu^Srrr^" 6 ^ * ** - d freshly 
hydride (50% oil dispersion) (6.4 g) was aJded to !Snf " ""lf 0,ed t0 ° C " Subse ^ntty. sodium 
further stirred at 0-5'c for 22 houre Jd thtn °TJ S minUteS - 11,6 reaction was 

concentrated. The residue was taken up in lerTsoo mSTJ tV*"' and 4,16 "as 
layer was acidified with co.d 1N HCIto P H To and the oS £ Zfl^ (3x10 ° m, >- a ^ 
ml). The etherea. layer was washed wSh cold W sodtoJ 7? * T int ° ether (3 X 300 

chtoride so.ut.on (2 x 150 ml), dried vS^^JSZlS^ !? / * 15 ° m,) and ^ 
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N-Acetyl-Sarcosine 

4-Dimethylaminopyridine (3.66 g) was added to a solution of sarcosine (26.7 g) and triethylamine (50 
5 ml) in (1:1) dioxane-water (150 ml) cooled at 0* C. A solution of acetyl chloride (22.37 ml) in dioxane (20 ml) 
was added dropwise over a period of 30 min. The reaction solution was then stirred at room temperature for 
1 hour and subsequently was acidified to pH 3 with cold 50% aqueous HCI. The mixture was extracted 
three times with ethyl acetate. The extracts were washed with a saturated NaCI solution, dried over Na 2 S04 
and concentrated. The residue was crystallized from ethyl acetate to give N-acetyl-sarcosine. m.p. 135- 
w 137 # C. Fab Mass spec, m/e 132 (M + H); Anal, for CsH 9 N0 3 , Calcd : C f 45.79; H, 6.91; N, 10.68; Found : C, 
45.78; H, 7.03; N, 10.64. 



Preparation C 

75 ~^ 



The following intermediates were prepared according to the literature: 



Compound 


Reference 


L-3-(1 -Naphthy l)-alanine 
D-3-(2-Naphthyl)-a!anine 
D-3-(3-Pyridyl)-alanine 


Y. Yabe et al., Chem. Pharm. Bull. 24 , 3149 (1976) 
J.J. Nestor et al., J. Med. Chem. 25 , 795 (1982) 
P.N. Rao et al.. Int. J. Peptide Protein Res. 29 . 118 
(1987). 



Example 1 

30 



(pyro)Glu-His-Trp-N-Me-Ser-Tyr-D-Leu-Leu-Arg-Pro-NHEt 

In the reaction vessel of a Biosearch 9500 Peptide Synthesizer was placed 1.5 g (1.05 mmol) of Boc- 
Pro-O-Resin (Merrifield resin). Amino acids were added sequentially to this resin according to the following 
synthetic cycle: ■ 

1. Deblocking , to remove the t-Boc group from the alpha-amino function of the peptide, is carried out 
using a solution of 45% trifluoroacetic acid (TFA), 2.5% anisole, 2.0% dimethyl phosphite, and 50.5% 
methylene chloride. The resin is prewashed with the deblocking solution previously described for one 
minute and then the deblocking reaction is run for 20 minutes. 

2. Base wash f to remove and neutralize the TFA used for deprotection, is carried out using a solution of 
10%~N,N -diisopropylethylamine in methylene chloride. The resin is washed with base three times for 
one minute each time after each deblocking step. 

3. Coupling reaction is carried out using a 3.5-fold molar excess of 0.4M DMF solution of a t-Boc 
protected amino acid derivative along with a 3.5-fold molar excess of 0.4M methylene chloride solution of 
diisopropylcarbodiimide as activator. The activated amino acid is then coupled to the free alpha amino 
group of the peptide-resin. The reaction time is as described in the following protocol. 

4. Wash , each reaction step is followed by three washes of one minute each: one of methylene chloride, 
one of (1:1) methylene-chloride-DMF, and one of DMF. 



Protocol: 

55 



The amino acids are coupled to the resin in the following order using the conditions indicated: 
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10 



15 



20 



25 



30 




Boc-Arg(Tos) 
BooLeu 
Boc-D-Leu 
BocTyr-(o-Br-Cbz) 
Boc-N-Me-Ser(OB2l) 

Boc-N-Formyl-Trp with or without 0.1% DMAP 

Boc-N-im-CBZ-His 

Cbz-p-Glu 



basewash 
basewash 
basewash 



basewash 
basewash 



two-1 hr 
two-1 hr 
two-1 hr 
two-1 hr 
two-1 hr 
four-1 hr 
four-1 hr 
four-1 hr 



deblock 
deblock 
deblock 
deblock 
deblock 
deblock 
deblock 
none 



to ^S^™^ = - i- - reaction .esse, and dried in _ 

mm with water to give , ^"pSSTIS ^ and the resid ™" 

protecting groups are finally removed upon treatmenTa] o V w ff^ 38 3 ^ P° wd ^ The 

n fte presence of 1 ml of anisole and 0.5 mTSZLl! JL h?™"'* 5 to 10 m » ^"^rous liquid HF 
■ d,sso.ved in methanol and concentrated ? n v ^o T" HF * 6Vap0rated ™» theresidue 

delved in a solution of (in.O.t) wa^-n^e,,.^^ **» with ether and then 

cmde product. The crude peptide is purified by^iT^oZt^T'^ to give 0 7 9 of ■» 

cm Dynamax C-18 column f25-40 m ,w™\ . • . pertormance ''Quid chromatography ona^rmv^ 
CH,CWL1% TFA to ^wS^SSS^r^ ^ h 3 9radtert ^ng P fro^?H?0^1% 
100% CH 3 CN/0.1% TFA over a period of Wm n M « f 3 perh)d 0f 50 min ' ** afterwards chanoinato 
The product is eluted at 33 7 mi n as ^ sTnn.. . e ,, fl0W rate is 15 ml/min «» "V detection isaSnM 
N^r-Tyr-D^u-Leu^^Hl. l^Si^S. *" to Qive 

- nve 1296 ( M +H) -. £. - J^-J. jgUK 



Example 2 



(pyro)Glu-His-Trp-N-Me-Ser-Tyr-r>Uu-Leu-Ara-Pr^iyfH^ 
40 cord,n 9 to the following scheme: Pro-NHEt was prepared using solution synthesis 



ac- 



45 



50 



55 
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FMOC-L-Ser(O-Bzl) 



FMOC-N-Me— L-S er ( O-Bz 1 ) 
(a) 



Tyr -D— Leu-OEt 



FMOC-N-Me-Ser ( O-Bz 1 ) -Tyr-D-Leu-OEt 
(b) 

V 

N-Me-Ser ( O-Bz 1 ) -Tyr-D-Leu-OEt 
FMOC-Trp J 

(O 



FMOC-Trp-N-Me-Ser (O-Bzl ) -Tyr-D-Leu-OEt 
(d) 



Trp-N-Me-Ser(O-Bzl) -Tyr-D-Leu-OEt Cbz-(pyro)Glu-His 

I (e) 



J 



Cbz- ( pyro ) Glu-H i s-Trp-N-Me-Ser ( O-Bz 1 ) -Tyr-D-Leu-OEt 

(f) 



25 



EP 0 413 209 A1 



(pyro)Glu-His-Trp-N- Me -Ser- Tyr - D - L eu-o E t 

1 (g) 



<f r o>^u-Hi s - T rp r N- M e-s e r-Tyr-D-Leu-OH 
Leu-Arg-Pro-NHEt 



10 




(i) 



20 



Details of the synthesis are as follows: 
(a) FMOO-N-Me-Ser(OB2f) 



30 



35 



40 



45 



A suspension of FMOC-SeiYO-B^h /4ift rt \ 
in toluene (400 m«) was heat* underStKr^S ^ " d add (0.2 g) 

cooled, diluted with ethyl acetate (250 mn «™T azeotropic water removal for 45 min. The solution was 
W*SQ* and concentrated in vlcuo SLTUr 68 11,1,68 With 5% a " ueous NaHcS d n3 
eluting with (8.2) hexanerethyTaS to ^ ^Wn^^ S,,iCa 9el «*"» chromatogr^ 
m-p. 108-109' C. Fab Mass spec. m/e ™ Q (M 5 ^ oRdin -^ne as a crystalline pSJ£? 
d.ssolved in chlorofonn (40 ml) and tZcfS^l' ^OC-Ser^O-Bzi^oxazolidin^one (3.14 g) was 
soluton was stirred at !oom /enT^TS ol^ ^ Wefhy,Si,ane ^ Was add * d - S 
^ silica gel column chLatog^hy e.S T'wS ~ =2 • ™ e «■■*» was 
FMOC-N-Me-Ser(0-Bzl)-OH as a cotodSS Fab S mC;.**^ t0 *• 

(bjfMOC N-Me-Ser(0-B 2 n-TVr-n.|p,-nPf 

«wi°lJC5»5£- Sbb^TS XrS" 6 5?* 9> ° MF < 10 ml > «** to 0-C was 
(2.18 g) in DMF (5 ml), followed by a s Zonof HOBuS^ 3 2*" ° f ™0C-N-Me-Ser(O-Bzl)^H 
1 DCC < 0 94 J 9) DMF (2 ml, VreSon So^i? A? fo,,owed «* a soluion 
temperature for 4 hows. The solvent was removed in ! ^ 0Cfor1 hour and *en at room 

column chromatography eluting with asl mXten^S *" reSidUe W8 P urified »W silica gei 
semisolid. Rf 0.35. Fab Mass spW nV 736 (K^ ch,onde ^nanol. The product was obtained as a 



(c) N-Me-Ser(Q-Bzn-Tvr-n-l ft .,-nr= n 



50 



55 



A solution of FMOC-N-Me-Ser/O Bzh-T n 
and ^degassed DMF (10 ml) was stirred at ^SS^aT? ^Hsopropylamine (10 ml) in dry 
were removed m vacuo and the residue was ouS hv ^ ™ e S0,vent md exce ss reagents 

(95:5) methylene chiSndermethanol. The 'iSS^LS 9 I*™ chromato 9^hy e.uting w£ 

B FMOC-Trp-N-Me-Serf^R^iKry^, r „ 0R 



26 



EP 0 413 209 A1 



To a stirred solution of N-Me-Ser(0-Bzl)-Tyr-D-Leu-OEt (1.316 g), FMOC-L-Trp (1.09 g) and 
benzotriazol-1-yloxytris-(dimethylamino) phosphonium hexafluorophosphate (BOP) (1.13 g) in acetonitrile (50 
ml) was added triethylamine (0.347 ml). The solution was stirred at room temperature for 5 hours. The 
solvent was removed in vacuo . The residue was dissolved in ethyl acetate, washed with 5% aqueous 
5 NaHC0 3 , then with 1N "HClTand finally with saturated aqueous NaCI solution, dried (Na 2 SO*) and 
concentrated in vacuo . The residue was purified by silica gel column chromatography eluting with (95:5) 
methylene ch&ridi-methanol. The product was obtained as a semisolid residue. Rf 0.25. Fab Mass spec, 
m/e922 (M* + H). 

10 

(e) Trp-N-Me-Ser(Q-Bzl)Tyr-D-Leu-OEt 

A solution of FMOC-Trp-N-Me-Ser(0-Bzl)-Tyr-D-Leu-Et (0.280 g) in acetonitrile (5 ml) and diethylamine 
(5 ml) was stirred at room temperature for 1 hour. The solvent and excess reagents were removed in vacuo 
75 to give the product as a foamy residue. Fab Mass spec, m/e 700 (M + 1) . The product was used in the 
next step without further purification. 



(f) Cbz-(pyro)Glu-His-Trp-N-Me-Ser(OBzl)-Tyr-D-LeuOEt 

20 

To a solution of Trp-N-Me-Ser((>Bzl)-Tyr-D-Leu-OEt (0.2665 g) in DMF (5 ml) cooled to 0'C were 
added sequentially Cbz-(pyro)Glu-His (0.167 g) in DMF (10 ml), HOBt (0.077 g) in DMF (2 ml), and DCC 
(0.078 g) in DMF (2 ml). The solution was stirred at 0*C for 2 hours and then at room temperature 
overnight. The solvent was removed in vacuo and the residue was purified on a silica gel column eluting 
25 with (9:1) methylene chloride:methanoTThe product was obtained as a solid. Rf 0.317. Fab Mass spec, m/e 
1082 (M + H)*. 



(g) (pyro)Glu-His-Trp-N-Me-Ser-Tyr-D-Leu-OEt 

30 

A solution of Cbz-(pyro)Glu-His-Trp-N-Me-Ser(OBzl)-Tyr-D-Leu-OB (0.787 g) in (9:1) DMF water (15 
ml) was hydrogenated overnight under 4 atm. pressure and in the presence of 10% Pd(0H)2/C (0.79 g). 
The catalyst was filtered and the filtrate was concentrated in vacuo . The residue was triturated with water to 
give the desired product as an amorphous solid. Fab Mass spec, m/e 857 (M + H) + . 



(h) (pyro)Glu-HiS"Tn>N-Me-Ser-Tyr-D"Leu-OH 

To a solution of (pyro)Glu-His-Tr|>N-Me-Ser-Tyr-D-Leu-OEt (0.519 g) in (1:1) dioxane^water (16 ml) 
40 cooled to 0* C was added 2N aqueous NaOH (0.6 ml). The resulting solution was stirred at 0° C for 4 hours, 
then acidified with 0.1 M aqueous HCI to pH 5.0 and lyophilized. Fab Mass spec, of the crude product 
showed m/e 830 for (M*H). The crude product was taken to the next step without any additional purification. 



45 (i) (pyro)Glu-His-Trp^Me-Ser-Tyr-D-Leu-Leu-Arg-Prc-NHEt 

To a solution of Leu-Arg-Pro-NHEt dihydrochloride (0.159 g) in DMF (2 ml) cooled to 0*C was added 
N-ethylmorpholine (0.042 ml) in DMF (0.2 ml), followed by sequential additions of (pyro)Glu-His-Trp-N-Me- 
Ser-Tyr-D-Leu-OH (0.3 g) in DMF (5 ml), HOBt (0.066 g) in DMF (2 ml), and DCC (0.0677 g) in DMF (2 ml). 

so The resulting solution was stirred at 0°C for 2 hours and then at room temperature overnight. The solvent 
was removed in vacuo . The residue was dissolved in (1 :9) acetic acid water and the insoluble material was 
filtered. The Titrate was lyophilized. The powder obtained was purified by high performance liquid 
chromatography (HPLC) using a 25 cm x 2.5 cm Dynamax 018 column (25-40 micron) and solvent mixture 
gradients ranging from 90% H 2 0/11% CH 3 CN/0.1% TFA to 49% H 2 0/51% CH 3 CN/0.1% TFA over a period 

55 of 50 mins. The flow rate was 15 ml/min and UV detection was at 260 nM. The product was eluted at 30.4 
min, was collected and lyophilized to give pure (pyro)Glu-His-Trp-N-Me-Ser-Tyr-D-Leu-Arg-Pro-NHEt as the 
trifluoroacetate salt. Fab Mass spec, m/e 1223 (M + H)\ Amino Acid Anal.: 0.8 Pro; 0.8 Arg; 1.8 Leu; 1.0 
Tyr;1.0His;1.0Glu. 
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Example 3 



10 



Amino Acid 



75 



25 



30 



55 



20 



Wash 



basewash 



basewash 
basewash 
basewash 
basewash 



Coupling 


Deprotection 


two-1 hr 


deblock 


two-1 hr 


deblock 


two-1 hr 


deblock 


two-1 hr 


deblock 


two-1 hr 


deblock 


two-1 hr 


deblock 


four-1 hr 


deblock 


four-1 hr 


deblock 


four-1 hr 


none 



Boc-Pro ~* " 

Boc-Arg(Tos) 
Boc-Leu 
Boc-D-(2)Nal 
Boc-Tyr-(2-Br-Cb2) 
Boc-N-Me-Ser(OBzl) 
Boc-N-formyl-Trp containing 0.1% DMAP 
Boc-N-im-Cbz-His 
Cb2-(pyro)Glu 



The peptide was cleaved fmm th 
methanol (5 m„ containing 10% of SlS^SZ 2t T?*™* ^ • mn «* < 3 ° "0 and 
was worked up as described in Example 1 TWoSnn m temperature *» 48 hrs. The reaction 
HF/anisole/dimethylphosphite at o'C for 1 hour ^5? LfT removed from < h * Peptide wS 
performance iiquid chromatography using the same **** WaS °* S 

The product was eiuted at 34.9 minutes £TsS M Zf^T fln * nt deSCribed in 1. 
T^^^-^^^^^^r^T^ ******* *> *• Pure (pyre)- 
133 e(M + H, ^o Acid Ana, ,0^^^ - 

Example 4 



50 



55 



^S^^s'Sjss ^issr apc " >p " ate ™*° •» «*•** 

(pyro)glutamyl-histidyl-trvDtvl-N m ^ • 

lylethyiamide; ^ ^ methylseryi-tyrosyl-D-fysyl^psi^propy^ 
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leucyl-lysy!(N-epsilon-isopropyl)-prolylethylamide; 
N-acetylsara>syl-histidy l-3-(1 -na^ 
propylethylamide; 

N-acetylsarcosyl-D-phenylalanyl-[>tyrosyl-^ 
propylethylamide; 
N-acetylsarrosyl-phenylaJanyl-3^ 
propylethylamide; 

(pyro)glutamyl-phenylalanyl-tryptyhN^^ 
prolylethylamide; 

(pyro)glutamyl4iistidyl-3-(1-naph%^ 
epsilon-isopropyl)-prolylethylamide. 

Example 5 



Using the method described in Example 2 and substituting the appropriate amino acids, the following 
compounds can be prepared: 
(pyro)glutamyl-histidyl-tiypty^ 

N-acetyl-sarcosyl histidyl-3-(1-naphthyl)alanyl-N-mett^^ 

lsopropyl)-prolylethylamide; 

(pyro)glutamyhD-phenylalanyl-^ 

prolylethylamide. 

N-acetylsarcosyl-histidyRryptyl-N^ethy^ 
isopropylj-prolylethylamide; 

N-acetyl-sarcosyl-D-alpha-methyl-phenylalanyl-3-(1-naphthyl)alanyl-N-me%lser^ 

leucyl-arginyl-prolylethylamide; 

N-acetyl-D-3H2Hiaphthyl)alanyl-D-3^ 

arginyl-prolylethylamide; 

N-acetylsarcosyhhistidyl-fcvptyl-^ 

nicotinyl)-leucyl-arginy!-prolylethylamide; 

(pyro)glutamyl-histidyl-3-(1 -naph^ 

N-acetylsarcosyhhistidyl-ti^ptyl-N-m 

cyclohexylalanyl-omithinyKN-delta-isopropyiy-prolyl-ethylamide. 



Example 6 



(pyro)Glu-His-Tn>N-Me-Ser-Tyr-D-Trp-N-Me-Leu-Arg>Pro-NHEt 

Using the method described in Example 1, but substituting Boc-Leu with Boc-N-methyMeucine and 
adding 0.1% DMAP to the Boc-N-formyl-D-Trp solution in DMF, (pyro)Glu-His-Trp-N-Me- Ser-Tyr-D-Trp-N- 
Me-Leu-Arg-Pro-NHEt can be prepared. 

Example 7 



N'Ac>Sar-His-Trp-(3)-N-Et-(2)-N-Me-Dap-Tyr-l>Trp--Leu-Arg-Pro-NHEt 

Using the method described in Example 1 , but substituting the Cbz-(pyro)G!u with N-Ac-Sar and the 
Boc-N-Me-Ser(OBzl) with Boc-N-Me-DeAIa, the protected peptide attached to the resin was prepared. Upon 
treatment of this resin first with ethylamine and then with HF, as described in Example 1, the crude product 
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25 



40 



45 



Example 8 



70 



Example 9 



.(pvrojG lu-His-Tfp.N-Me.Ser-Tvr-D.Leu.Uu.Arg-P^AzaGlv-NH, 

This peptide is prepared by classical soiution synthesis according to the fo.iowing scheme: 

Cbz-Leu-Arg(N0 2 )-Pro-AzaGly-NH 
< 2 > 

36 (pyro )61u-His-Trp-N-Me-Ser-Tyr-D-Leu-0H 

( 1 ) Leu-Ar g-Pr o-Az aG 1 y-NH 0 
1 (3) * " 



(pyrOGlu-His-Trp-N-Me-Ser-Tyr-D-Leu-Leu-Arg-Pro-AzaGly-HN 

is coupled «ff flyiaiSTWOhOBl SS£?TS£J STT 1 ? (3) by "V* 1 *"^ and (3) 
conditions similar to those described in E^pte T * 9 performance chromatography using 



Example 10 



50 



55 



or iTSaSK^SS^ W * r^en.mida.oMManate 

tyrosyl-^-ter^midazolyO-^alanyMe^SiJ 

chlorophenylalanyl-D- tryptyl-r/mS^SS^ 8 " nd N-^^PhenylalanylWi- 
prolylethylamide, respecthSy Se ^ Myr ° Sy, -^ 2 - tenOTxazo| y | )-D-a'anyN ; yclohexylalanyUinyl- 



Example 11 
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N-Ac-Sar-D-Phe-D-Trp-N-Me-Ser-Tyr-D-(3)-PaHeu-Arg-PrO'NHEt 

5 . ~~ 

Using the method of Example 1, but substituting Boc-D-Leu with Boc-3-(3-pyridyl)-D-Ala and running 
the coupling for this acid four times, each time for 5 hours, N-Acetylsarcosyl-D-phenylalany!-D-tryptyl-N- 
methyl-seryi-tyrosyW>3-pyridylalanyMeucyl-arginyl-proly!ethylamide can be obtained. 

w 

Example 12 



15 

(2)-N-(EthylaminocarbonylH5)-N-ethyi^ 



Using the same method and same amino acids described in Example 1, Cbz-(pyro)Glu-His(Cbz)-Trp-(N- 
20 formyl)-N-Me-Ser(OBzl)-Tyr(0-2-Br-C^^ was obtained. This 

peptidoresin was treated with methanol (4 ml) containing 10% dimethylethanolamine and with ethyl amine 
(30 ml). The mixture was stirred at room temperature for 3 days. The resin was filtered and the filtrate was 
concentrated in vacuo . The residue was triturated with water. The solid was dried over P2O* for 24 hours to ; 
give the protected peptide as a dry white powder. The protecting groups were removed upon treatment at : 
25 0°C for 1 hour with anhydrous liquid HF, in the presence of 1 ml of anisole and 0.5 ml of dimethyl- 
phosphite. The excess reagents were removed in vacuo and the residue was dissolved in methanol and 
then concentrated in vacuo 

The residue was washed twice with ether and then dissolved in a solution of (1:1:0.1) water: acetonitrile: 
acetic acid, filtered, and iyophilized to give the crude product This was purified by high performance liquid 
30 chromatography on a 25 cm x 2.5 cm Dynamax C-18 column (25-40 micron) using the same gradient 
described in Example 1. The product was eluted at 36.5 min. as a single peak, was collected and: 
Iyophilized to give pure (2)-N-(ethylaminecait>onyl)-^ 

Arg-Pro-NHEt as the trifluoroacetate salt. FAB Mass spec, m/e 1412 (M + H)\ Amino Acid Anal.: 1.0 Pro; 
1 .2 Arg, 1 .0 Leu, 0.9 Tyr, 0.9 Trp, 0.8 His, 0.6 Glu. 

35 

Example 13 



40 

(pyro)-Gtu-His-Trp-N-Me-Ser-T^^^ 

NHEt 



45 (pyro)-GIu-His-Trp-N-Me-Ser-^ 

Pro-NHEt is prepared according to the following steps: 

(a) H-Arg(Tos)-Pro-NHEt 

so The protected dipeptide Arg(Tos)-Pro-NHEt can be prepared by solid phase using Boc-Pro-OResin 
(Merrifield resin), deblocking, and coupling with 8oc-Arg(Tos) using the same instrument and the same 
protocol described in Example 1, and afterwards deblocking the peptide-resin with the deblocking solution : 
which was previously described. The obtained Arg(Tos)Pro-OResin is then treated with ethylamine at room 
temperature for 48 hours. Work up, trituration of the product with water, and drying over P 2 0 5 gives H-Arg- 

55 (Tos)-Pro-NHEt. 



(b) Boc-[2-(S-3-Amino-2-Oxo-Pyrrolidin-1 -yl)-S-2-lsopropylmethylacetic] Acid 
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50 



55 



Boc^2-(S-3-amino-2-oxo-pyrrolidin-1-y|)-S-2-isopropylmethylacetic acid can be synthesized usino th* 
procedure described by D.F. Veber and R.M. Freidinger in U.S Patent No. 4.S.St ^ 

zJS' ™ e r ? a ? on mDrture ,s at 0 C for 3 hours, then at room temperature overniqht The 

sriXisr si,fca 9el co,umn chro ~^ - — ~s 

" M I 2 -< S -3-Amino-2^Pyrrolidin-1-yl).S- 2 .l S opropylmethy 

Proylemylam,de,obta,ned from the previous reaction, is dissolved at 0*C in trifluoroacetic acid (60 mn 
contammg 1*% an ISO le and 1% dimethylphosphite. The solution is then stirred 7ZC^ujto3fl 
r CSntrate ^ 22S» • "n» residue is washed twice with ether Sd £E2 P 2 £ to 

(e) Cb 2 ^yro)Glu-His((^z)Trp-l»Me-Ser(OBzl)-Tyr-(0-2-Br-Cb2)-NHNH 2 

oJfmtrf is ^thesized using the solid 
phase, method I described m Example 1. but starting with Boc-Tyr(0-2-Br-Cbz^O-Resin (Me rffieW reSni 

?S^" 9 ?r d B CO u Pin9 in 3 SeqUentJa ' ° rder witn 106 am'"" acids Boc-iM^Se^ 

2 USSiSl Cb ft yr0) ?- 1,16 °^ ned <***«*^^ 

H«M wrth ether and dried over P 2 Os to give Cbz^yro)Glu^s(Cbz h ^^ 

^ 

ivi nyarocnionc acid/THr. The reaction mixture is coo ed to -25 C and to it is addod » /i-io\ ^u^ n 

XeS or add*ona^4 £ ^ r f djusted to P H 8 " A **tional Peptide is added and the reason fs 
(T^Pro NHEt 2 Br " Cb2) W2 ' ( ^ 3 ^^ 

hour w,th anhydrous hydrogen fluoride (10 ml, in the presence of anisole (S ^SZS 



25 



30 



35 



40 
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ml). The excess reagents are removed in vacuo . The residue is washed three times with ether, then 
dissolved in (1:1)-water-acetonitrile solutiorT(3.0 ml) and lyophilized. The crude product is purified by HPLC 
to give (pyro)Glu-His-Trp-N-Me-Ser-Tyr-6 ,7-[2-(S-3-amino-2-oxo-pyrrolidin-1 -y l)-S-2-isopropy Imethyl-acety l> 
Arg-Pro-NHEt 

5 

Example 14 



70 

N-AcSar-His-TrphN-Me-Ser-Tyr-D-Trp-Leu-Arg-Pro-NHEt 



N-Acsar-His-Trp-N-Me-Ser-Tyr-D-Trp-Leu-Arg-Pro-NHEt was synthesized using the instrument and the 
75 method described in Example 1, but substituting (pyro)Glu with N-Acsar and Boc-D-Leu with Boc-D-Trp-(N- 
Formyl). The crude product was purified using high performance liquid chromatography on a 25 cm x 2.5 
cm Dynamax C-18 column (25-40 micron) using solvent mixtures in a gradient ranging from 89% H 2 0/11% 
CH 3 CN/0.1% TFA to 49% HaO/51% CH 3 CN/0.1% TFA over a period of 50 min. The flow rate is 15 ml/min. 
and UV detection is at 260 nM. The product was eluted at 17.59 minutes as a single peak, collected, and 
20 lyophilized to give pure (pyro)Glu-His-Trp-N-Me-Ser-Tyr-D-Trp-Leu-Arg-Pro-NHEt as the trifluoroacetate 
salt Fab Mass spec, m/e 1298 (M + H)\ Amino Acid Anal.: 1.0 Pro, 1.1 Arg, 1.1 Leu, 1.6 Trp, 1.0 Tyr, 0.9 
His. 



25 Example 15 



(pyro)Glu-His-Tn>N-Me-Ser-Tyr-D-Trp-Leu-Arg-Pro-NHEt 

30 

(pyro)Glu-His-Trp-N-Me-Ser-Tyr-D-Trp-Leu-Arg-Pro-NHEt was synthesized using the instrument and the 
method described in Example 1. but substituting Boc-D-Leu with Boc-D-Trp (N-Formyl). The crude product 
was purified using high performance liquid chromatography according to the conditions described above. 
35 The product was eluted at 33.7 minutes as a single peak, collected, and lyophilized to give pure (pyro)Glu- 
His-Trp-N-Me-Ser-Tyr-D-Trp-Leu-Arg-Pro-NHEt as the trifluoroacetate salt. Fab Mass spec, m/e 1296 
(M + H)\ Amino Acid Anal.: 1.1 Pro, 1.0 Arg, 1.0 Leu, 1.6 Trp, 1.0 Tyr, 1.0 His, 0.8 Glu. 



40 Example 16 



N-Acsar-His-Trp-N-Me-Ser-Tyr-D-2-Nal-Leu-Arg-Pro-Gly-NH 2 

45 

N-Acsar-H!S-Trp-N-Me-Ser-Tyr-D-2-Nal-Leu-Arg-Pro-Gly-NH 2 was synthesized using the instrument and 
the method described in Example 3, but substituting Cbz (pyro)GIu with N-Acsar. The crude product was 
purified using high performance liquid chromatography according to the conditions described above. The 
product was eluted at 24.5 minutes as a single peak, collected, and lyophilized to give pure N-Acsar-His- 
50 Trp-N-Me-Ser-Tyr-D-2-Nal-Leu-Arg-Pro-Gly-NH 2 as the trifluoroacetate salt. Fab Mass spec, m/e 1338 
(M + H)\ Amino Acid Ana!.: 1.0 Gly, 1.1 Pro, 0.9 Arg, 1.0 Leu, 1.0 Tyr, 0.8 Trp, 0.8 His. 



Example 17 

55 



N-Ac-D-4-CI-Phe-D-4-Cl-Phe-D-Trp-N-Me-Ser-Tyr-D-Trp-Leu-Arg-Pro-P-Ala-NH2 

33 
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s Cbz with Boc-CM-CI-Phe. substitufinq B^rSSKi substituting Cbz-<pyro)Glu and Boc-His-N-im- 
forrnyO. and subs«uting bJJSJZ Xb^S^ 8 ^^' ^ ^" d ^ 
pept.de resin with TFA and acvlatinn th« Z t D - M *0***n, removmg the BOC group from the 
cleaved fro. the resin wi^aS 1.^5^^"^ ^ ^d'pe^et 
treatment with liquid HF at o'C for 1 hour in t£ ? Pr0teCtmg 9roups *° cleav «J "Pon 

product is purified using high £JS^£? SZZZ" ?7* The crSe 

Trp-N-Me-Ser-Tyr-r>Trp\e^Arg- P nSS Chr ° mat09raphy t0 9 ive N-Ac-r>4-CI-Phe-D^CI-Phe-D- 



y5 Example 18 



30 



Example 19 



40 



b«S5£5s ssss^sarsLs^ ssr&z bo — >- for 

end adding 0.1'/. DMAP to the soZ^f Chi in f"^ * B0C - Ser ( 0Bzl ) *" BOC-N-Me-Ser<OBzl) 
following the same workup as prevtouS £221? UT'l ° f ** * B0 ^ T ^ndo^formyl . and 
HEt was obtained as crude proScT^™^ 

product was eiuted at 27.3 J^m?JS^££2? b V ^ as previously describi. Z 
10 Pro, 1.1 Arg, 1.0 Leu, 1.6 Trp. 0.9 Tyr S ? t ^ "* 1306 < M + H > • **o Acid Anal, 

Example 20 



50 



55 



^(O-Br-CBz). and add^ 

indole-formyl), and foliowin'g the ^Z ^Zl ^T^ If * that ° f W 
Trp-Leu-Arg-ProNHEt was obtained as a crude proSS Tff ^ ^ ^ Qlu " His - T ' f P-Ser-N-Me-Tyr-D- 

ruae product. The compound was purified by HPLC as previously 
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described. The product was eluted at 25.15 minutes as a single peak. Fab Mass spec, m/e 1296 (M + H) . 
Amino Acid Anal.: 1.1 Pro, 1.2 Arg, 1.1 Leu, 1.3 Trp, 0.7 Ser, 0.9 His, 0.9 Glu. 



5 Example 21 



(pyro)GIU'His-Trp-Ser-N-Me-Tyr-I>Leu-Leu-Arg'ProNHEt 

70 

Using the same procedure and protocol described in Example 20 but substituting BOC-D-Leu for BOC- 
D-Trp(N-indole-formyl), and following the same workup as previously described, (pyro)GIu-His-Trp-Ser-N- 
Me-Tyr-D-Leu-Leu-Arg-ProNHEt was obtained as a crude product The compound was purified by HPLC as 
75 previously described. The product was eluted at 16.8 minutes as a single peak. Fab Mass spec, m/e 1223 
(M + H)\ Amino Acid Anal.: 1 .0 Pro, 0.9 Arg, 1 .5 Leu, 0.6 Ser, 0.9 Trp, 0.8 His, 0.8 Glu. 



Example 22 

20 

(pyro)Glu-His-Trp-Ser-Tyr-N-Me-D-Leu-Leu Arg-ProNHEt 



Using the same procedure and protocol described in Example 1 but substituting BOC-Ser(OBzl) for 
BOC-N-Me-Ser(OBzl), BOC-N-Me-D-Leu for BOC-D-Leu and adding 0.1% DMAP to the solution of BOC- 
Tyr(OBr-Cbz) instead of that of BOC Trp(N indole formyl), and following the same workup as previously 
described, (pyro)Glu-His-Trp-Ser-Tyr-N-Me-D-Leu-Leu-Arg-ProNHEt was obtained as a crude product The 
30 compound was purified by HPLC as previously described. The product was eluted at 34.3 minutes, as a 
single peak. Fab Mass spec, m/e 1223 (M + H)*. Amino Acid Anal.: 1.0 Pro, 0.9 Arg, 0.8 Leu, 0.8 Tyr, 0.7 
Ser, 0.7 Trp, 0.9 His, 0.9 Glu. 



35 Example 23 



(pyrajGlu-His-Trp-Ser-Tyr-D-Trp-Leu-N-Me-Arg-ProNHEt 

40 

Using the same procedure described in Example 1 but substituting BOC-Ser(OBzl) for BOC-N-Me-Ser- 
(OBzl), BOC-D-Trp(N indole formyl) for BOC-D-Leu, BOON-Me-Arg(Tos) for BOC-ArgfTos) and adding 
0.1% DMAP to the solution of BOC-Leu instead of that of BOC-Trp(N-indoIe-formyl), and following the same 
45 workup as previously described, (pyro)Glu-His-Trp-Ser-Tyr-D-Trp-Leu-N-Me-Arg-ProNHEt was obtained as a 
crude product. The compound was purified by HPLC using the same conditions previously described. The 
product was eluted at 18 minutes as a single peak. Fab Mass Spec, m/e 1296 (M + H)*. Amino Acid Anal.: 
0.95 Pro; 1.08 Leu; 2.16 Trp; 1.09 Ser; 1.00 His; 0.88 Glu. 

50 

Example 24 



(pyro)Glu-His-N-Me-Trp^Ser-Tyr-D-Trp-Leu-Arg-ProNHEt 



Using the same procedure described in Example 1 but substituting BOC-Ser(OBzl) for BOC-N-Me-Ser- 
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previously described. <^)GWW*£^^ 

quent,y purified by HPLC using the same conSoi ^^sS * "* **~ 



Example 25 



10 



25 



30 



35 



viously described. «Hw»ray purmea Dy HPLC using the same conditions pre- 

Example 26 

(MeSeS "^^^l^^^^Z^ 1 ' but BOCPrc-O-Resin 
Pro,BOC-His(^ im -CBZ) ^hBO^ with N-Ac 

amsole and 5% dimethyl ptosptiite. After work „ D m™JTJI!I_« 2 . ? !f. "" preseTOS rt s% 



40 



Example 27 



45 



50 



N "A^Sar-Phe-T W 

Arg-Pro-SarNH, can Z oSZ L ' PUr,fiCa60n ' ^^Tr^^ 



Example 28 



55 



36 
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Using the same protocol and procedure described in Example 1 but substituting BOC-N-Me-His(N-im- 
CBZ) for BOC-His(N-im-CBZ), BOC-Ser-(OBzl) for BOC-N-Me-Ser(OBzl), BOC-N-Me-Tyr(0-2,6-di-CI-Bzl) for 
BOC-Tyr(0-2-Br-CBZ), BOC-D-Tyr(0-2-Br-Cbz) for BOC-D-Leu and adding 0.1% DMAP to the solutions of 
N-Ac-Sar and BOOSer(OBzl) instead of that of BOC-Trp(N-indole-formyl), after work-up and HPLC purifica- 
tion, (pyro)Glu-N-Me-His-Trp Ser-N-Me-Tyr-D-Tyr-Leu-Arg-ProNHEt can be obtained. 



Example 29 



N-Ac-3,4-dehydrchPro-D^Cl-Phe-D-Trp-Se^ 



Using the same procedure described in Example 26, but substituting the BOOD-Trp-(N-indole-formyl) 
at position 6 with BOOD-Argffos), BOC-Leu with BOON-Me-Leu, and adding 0.1% of DMAP to the 
solution of BOC-D-Arg(Tos) also, after work-up and HPLC purification. N-Ac-3,4-dehydro-Pro-D-4-CI-Phe-D- 
Trp-Ser-N-Me-Tyr-D-Arg-N-Me-Leu-Arg-Pro-D-AlaNH 2 can be obtained. 



Example 30 



(pyro)6lu-N-Me-Phe-Trp-Ser-N-Me-Tyr-D-Trp-Leu-Arg-Pro-SarNH 2 



Using the same protocol and procedure described in Example 27 but substituting BOC-N-Me-Phe for 
BOC-Phe, BOC-Ser(OBzl) for BOC-N-Me-Ser(OBzl), BOC-N-Me-Tyr(0-2.6-di-CI-Bz!) for BOOTyr(0-2-Br- 
CBZ), and adding 0.1% of DMAP to the solutions of CBZ-(pyro)GJu, BOC-Ser(OBzl) and BOC-Pro, instead 
of that of BOC Trp(N-indole formyl), following HF cleavage, work up and HPLC purification, (pyro)Glu-N-Me- 
Phe-Trp-Ser-N-Me-Tyr-D-Trp-Leu-Arg-Pro-SarNH 2 can be obtained. 



Example 31 



N-Ac-Sar-His-Trp-N-Me-Ser-N-Me-Tyr-D-Trp-Leu-Arg-ProNHEt 



Using the same protocol and procedure described in Example 1 but substituting N Ac-Sar for CBZ- 
(pyro)-Glu, BOC-N-Me-Tyr(0-2,6-di-CI-Bzl) for BOC-Tyr(0-2-Br-CBZ), BOC-D-Trp(N-indoIe-formyl) for BOC- 
D-Leu, and adding 0.1% DMAP to the BOC-N-Me-Ser(OBzl) solution also, after work-up and HPLC 
purification, N-Ac-Sar-His-Trp-N-Me-Ser-N-Me-Tyr-D-Trp-Leu-Arg-ProNHEt can be obtained. 



Example 32 



N-Ac-Sar-3-Tic-Trp-Ser-N-Me-Tyr-D-Trp-N-Me-Leu-Leu-Arg-ProNHEt 



Using the same protocol and procedure described in Example 21 but substituting N-Ac-Sar for Cbz- 
(pyro)Glu, BOC-3-Tic for BOC-His(N-im-CBZ), BOC-D-Trp(N-indole-formyl) for BOC-D-Leu, BOC-N-Me-Leu 
for BOC-Leu, and adding 0.1% DMAP to the solution of BOC D Trp (N-indole formyl) also, after workup and 
HPLC purification, N-Ac-Sar-3-Tic-Trp-Ser-N-Me-Tyr-D-Trp-N-Me-Leu-Leu-Arg-ProNHEt can be obtained. 
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Example 33 



75 



20 



25 



30 




# 


Amino Acid 


Coupling 


1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 


BOC-Pro 

BOC-Lys(N-epsilon-isopropyl-N-epsiion-CBZ) 
BOOLeu 

BOC-D-Lys(N-epsilon-FMOC) 

BOC-Lys(N-epsiion-FMOC) 

BOC-3-D-Pal 

BOC-N-Me-D-4-CI-Phe 

N-Ac-D-2-Nal with or without 0.1% DMAP 


two-1h 
two-1h 
two-1h 
two-1h 
two-lh 
two-6h 
two-6h 
two-6h 



^?cuo . the peptide on the Sin is £ U pZ wS ri^c^uZZ ^ ^ d ^ in 

coupling protocol. Subsequently the pepti^TdeS from ^ sy . nthesi2er *"d the two-lh 

of anisole and dimethylphosphfte to iS^SSSSZ B ?° ° fOT ' h ,n *• P rese "<=e 
^N-epsi.or,ni^^^ 

can be purified by HPLC using the IdLspSy^n^ ' ^ peptlde 



Example 34 



40 



45 



BOcS^^ ;n Example 33 but subs^ng 

to the solution of BOC Pro, afterwik w « 7hp£^££ and a,SO add,n 9 01% DMA P 

Ser-Lys-<N-epsiior™i^^^ 

obtained. ^ V (N e P s,lo "-"'cot'nyl)-Leu-Lys-(N- ep silonW S opropyl)-Pro-SarNH 2 can be 



Example 35 



50 



55 



DMAPonlytotheso.utionofBOC^pt ?3!Si^22S? I B ? M8 * )fc 0 and -*B 0.1% 
3-Pal-N-Me-Ser-Ly S (N-epsilon-nictinoy ) 3ES ^ ^ d P u ^ c ^ 0 "- N-Ac-r>2-Nal-r>4<:i-Phe-[> 
AlaNH2 was obtained astte fr^Xte 

uwidie sait, Kr-16.3 mm. Mass. spec, m/e 1605 (M + H) , Amino 



Acid 
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Anal.: 0.9 Ala; 1.12 Pro; 2.06 Lys; 0.94 Leu. 

Example 36 



N-Ac-D-2-Nal-D^C I-Phe-D-3-Pa^Ser-N- 
Pro-D-AlaNH 2 

Using the same procedure, protocol and amino acids as described in Example 33, but substituting 
BOC-N-Me-Tyr(0-2,6-diCI-BzJ) for BOC-Lys-(N-epsilon-FMOC), adding 0.1% DMAP only to the DMF 
solution of BOC-Ser(OBzl), and at the end coupling with picolinic acid instead of nicotinic acid. Following 
workup and HPLC purification, the desired compound can be obtained. 



Example 37 



N-Ac-[>2-Na1-l>4-Cl-PhehD-3-P^ 

isopropyl)-Pro-D-AlaNHl 



25 using the same procedure, protocol and amino acids described in Example 33, but substituting BOC-N- 
Me-Ser(OBzl) for BOOSer(O-Bzl), adding 0.1% DMAP only to the DMF solution of BOC-D-3-Pal and at the 
end coupling with 6 methylnicotinic acid instead of nicotinic acid, following workup and HPLC purification, 
the desired compound can be obtained. 



30 



Example 38 



3M-Ac-P-2 -Nal-D^CI-Phe-D-3-PaN^ 
~ AlaNH 2 

The same procedure described in Example 33 was used, but substituting in the synthesis Boc-N-Me- 
40 Tyr(0-2,6-diCI-Bzl) for Boc-Lys(N-epsi!on-FMOC),1 adding 0.1% DMAP only to the DMF solution of Boc- 
Ser(OBzl) and substituting Boc-D-4-CI-Phe for Boc-N-Me-D-4-CI-Phe. After workup and HPLC purification, 
the title compound was obatined as the trifiuoroacetate salt. R T =24.9 min. Mass Spec, m/e 1535 (M + H) . 
Amino Acid Anal.: 0.97 Ala; 0.94 Pro; 1.04 Lys; 1.07 Leu; 0.46 Ser. 



45 



Example 39 



so N«Ac-CMt-ChPhe-D^CI-Phe-D-2'Thia-$er"N-Me-Tyr-D-Lys-Leu-Arg-Pro-D-AlaNH2 

The procedure described in Example 20 was used, but starting with Boc-D-Ala-NH Resin 
(benzhydrylamine resin) and substituting in the synthesis N-Ac-D-4-CI-Phe for Cbz-pyro-Glu, Boc-D-4-CI- 
55 Phe for Boc-His(Cbz), Boc-D-2-Thia for Boc-Trp(N-indole-formyl) and Boc-D-Lys(N-epsilon-Cbz) for Boc-D- 
Trp(N-indole-formyi. Boc-Pro was first coupled to the resin and 0.1% DMAP was added to the Boc-Ser- 
(OBzl) solution. After HF treatment, workup and HPLC purification, the desired compound was obtained as 
the trifiuoroacetate salt. R T =26.46 min. Mass Spec, m/e 1406 (M + H)\ Amino Acid Anal.: 0.95 Ala; 1.05 
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Pro; 1.00 Arg; 1.02 Leu; 0.98 Lys; 0.57 Ser. 

Example 40 



w 



15 



20 



N-Ac-D^CI-PheW^^ 

* ^Tb^^ were made: Boc-N-Me- 
added to the solution of L-D-^ml Afte Hft^l T T 7 ^' 2 ^ 8 ^ 01 % DMAP wa * 

compound was obtained. treatment - WOrkup and HPLC Purification, the desired 



Example 41 



50 



Example 4 




40 



Example 43 



N-AoD-2-Nal-D-4-ChPhe-D-4.Thi; 



50 



55 



^^l>«l^l>^^ W a^«e^M^^^ HF treatment, workup, and HPLC purification N-Ac-D-2- 
Ana.: 1.01 Aia; 1.15 Pro; 1.04 Leu; SfJ St. : ^ "* 1540 < M + H) " Amino ^ 



40 
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Example 44 



5 N-Ac-D-2-Nal-D-4<; i-Phe-D-3-Pal-Ser^ 
" SarNH 2 ' 

The same procedure described in Example 38 was used, but substituting in the synthesis Boc-Sar-NH- 
w Resin (4-methyl-benzhydry!amine resin) tor Boc-DAIa-NH-Resin (4-methyhbenzhydiyIamine). After HF treat- 
ment, workup, and HPLC purification N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsilon- 
nicotinyl)-Leu-Lys(N-epsi!on-isopropyl)-Pro-SarNH2 was obtained as a trifluoroacetate salt; R T = 34.48 min; 
Mass spec, m/e 1534 (M + H)\ Amino Acid Anal: 1.12 Sar; 0.97 Pro; 1.03 Leu; 1.01 Lys; 0.49 Ser. 



15 



35 



45 



Example 45 



20 N-Ac>D^l-Phe-[>4-Cl-Phe-D-2^ 

The same procedure described in Example 39 was used, but substituting in the synthesis Boc-N-Me- 
Leu for Boc-Leu and adding 0.1% DMAP to the solution of Boc-D-Lys(N-epsilon-Cbz). After HF treatment, 
25 workup, and HPLC purification N-Ac-D-4-ChPhe-[>4-CI-Phe-D-2^^ 

Pro-D-AlaNH 2 was obtained as a trifluoroacetate salt; R T = 20.66 min; Mass spec, m/e 1419 (M + H) . Amino 
Acid Anal: 1.05 Ala; 0.97 Pro; 1.05 Arg; 0.99 Lys; 0.53 Ser. 

30 Example 46 



N-Ac-D^CI-Phe-D^CI-Phe-r>1-Nai'Ser-N-Me-Tyr-D-LyS"Leu-Arg-Pro>D'AlaNH 2 



The same procedure described in Example 39 was used, but substituting in the synthesis Boc-D-1-Nal 
for Boc-D-2-Thia. After HF treatment, workup, and HPLC purification N-Ac-D-4-CI-Phe-D-4-CI-Phe-D-1-Nal- 
Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-D-AlaNHa was obtained as a trifluoroacetate salt; Rt— 28.98 min; Mass 
40 spec, m/e 1488 (M + H)\ Amino Acid Anal: 1 .00 Ala; 1 .00 Pro; 1 .04 Arg; 1 .05 Leu; 1 .03 Lys; 0.62 Ser. 



Example 47 



N-Ac-D^Cl-Phe-[>4-CI-Phe-D>1-Nal-Ser~N-Me-Tyr-D-Lys-Cha-Arg-Pro-D-AlaNH2 

so The same procedure described in Example 46 was used, but substituting in the synthesis Boc-Cha for 
Boc-Leu. After HF treatment, workup, and HPLC purification N-Ac-D-4-CI-Phe-D-4-CI-Phe-D-1-Nal-Ser-N- 
Me-Tyr-D-Lys-Cha-Arg-Pro-D-AlaNH 2 was obtained as the a trifluoroacetate salt; R T = 28.98 min; Mass spec, 
m/e 1488 (M + H)\ Amino Acid Anal: 1.01 Ala; 1.00 Pro; 0.94 Arg; 0.85 Cha; 0.99 Lys; 0.59 Ser. 



55 



Example 48 
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n-a^^^hf^;" »z e z • sr subsfitu,in9 in *• • * 



Example 49 



20 



25 



30 



N-Ao-Sar-D^CI-P^^ 

for ZSSZX VESTS'* ^cTTT'T " 9 in - s « s B ™* 

Me-Tyr-D-Lys-Uu-Arg-Pro-D^NH, Zcl ^ " PLC P?"***™ N-Ac-Sar-(M-CI-Phe-D.2-Thia-Ser-N- 



Example 50 



N^c-Sar- WPhe-D-1-Nal-Ser-N-M^w.n.^,., „ r ^p !L[L ^ 

Naf-SerWTyr'D-^t^ ^ HPLC P urifica *>" N-Ac-Sar-^Phe-D-1 

Mass spec. nVe 1358 (M+ H>'. O^T^T" * 



Example 51 
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50 



55 



HF treatment, workup, and HPLC pJSTlJESj^ After 
nicotinyl)-Leu-Arg.Pro-D-AlaNH 2 was oto^ ^ a ^^ r "^ T ^ L ^< N ^>^ 



Example 52 
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D-Lys-Leu-Arg-Pro-D-AiaNH 2 was obtained as a trifluoroacetate salt; R T = 29.20 min; Mass spec, m/e 1338 
(M + H)\ Amino Acid Anal: 1.02 Ala; 1.12 Pro; 0.99 Leu; 0.98 Lys; 0.49 Ser. 



Example 53 



N-Ac-Gly-D-4~CI-Phe-r>1-Nal-Ser-^ 



10 



The same procedure described in Example 48 was used, but substituting N-Ac-Gly for N-Ac-Sar. After 
HF treatment workup, and HPLC purification N-Ac-Gly-D^CI-Phe-D-1-NahSer-N-Me-Tyr-D-Lys-Leu-Arg- 
Pro-D-AlaNH 2 was obtained as a trifluoroacetate salt, Rr=21.93 min; Mass spec, m/e 1324 (M + H) . Amino 
75 Acid Anal: 1.01 Ala; 1.09 Pro; 0.99 Arg; 1.03 Leu; 0.56 Ser; 0.95 Gly. 

Example 54 



20 



N-Ac-f>4-Cl-Phe-D-4-CI-Phe-D-3-Bal-Se^ 

25 The same procedure described in Example 39 was used, but substituting in the synthesis BooD-3-Bal 
for Boc-D-2-Thia. After HF treatment, workup, and HPLC purification N-Ac-D-4-CI-Phe-D-4-Ci-Phe-D-3-Bal- 
Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-D-AlaNH 2 was obtained as a trifluoroacetate salt; R T =27.9 min; Mass 
spec, m/e 1454 (M + H) + . Amino Acid Anal: 0.97 Ala; 1.07 Pro; 1.00 Arg; 1.02 Leu; 1.00 Lys; 0.55 Ser. 



30 



50 



Example 55 



36 N-Ac-r>4-CI-Phe-D-4-Cl-^ 

The same procedure described in Example 39 was used, but substituting in the synthesis BooD-Trp- 
(formyi) for Boc-D-2-Thia. After HF treatment, workup, and HPLC purification N-Ac-D-4-CI-Phe-D-4-CI-Phe- 
40 D-Trp(formyl)-Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-D- AlaNH 2 was obtained as a trifluoroacetate salt 
R T = 39.96 min; Mass spec, m/e 1465 (M + H)\ Amino Acid Anal: 1.01 Ala; 0.78 Pro; 0.97 Arg; 1.02 Leu; 
1 .01 Lys; 0.48 Ser; 0.59 Trp. 

45 Example 56 



N.Ac-r>4-Ci-Phe-D-4-CI-Phe-N-Me-r>1^ 



The same procedure described in Example 39 was used, but substituting in the synthesis Boc-N-Me-D- 
1-Nal for Boc-D-2-Thia and adding 0.1% DMAP to the solution of Boc-D-4-CI-Phe. After HF treatment, 
workup, and HPLC purification N-Ac-[>4-CI-Phe-D^CI-Phe-N-Me-D-1-Nal-Ser-N-Me-Tyr-D-Lys-Leu-Arg- 
55 Pro-D-AJaNH 2 was obtained as a trifluoroacetate salt; Rr = 24.86 min; Mass spec, m/e 1462 (M + H) . Amino 
Acid Anal: 1.06 Ala; 1.10 Pro; 1.00 Arg; 1.00 Leu; 0.98 Lys; 0.57 Ser. 
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Example 57 



ro Lys{N,N^p S ilon-isopropyl Cta) After HfZvZZ^' for ^"L^ and Boc-Arg(Tos) for Boc- 

Phe-[>2-NahSer-r>MtTvr n V^™"* WOrkup ' 30(1 HPLC Purification N-Ac-D-4-Cr-Phe-tM-CI- 

, Nai ber N M ^ T y r " D - L ys(N^psilon-nia3rtinyl)-N-Me-Uu-Ara-Prc>-D-Ai fl NHo ««o T 
tnfluoroacetate salt; Rr = 29.05 mirr Mass soec ntf« iw^m* « 7 . . obtained as a 

1-03 Arg; 1.00 Lys; 0M Ser ^' 67 (M+H) ' Am,n0 ^ Anal: °- 97 ^ 1.09 Pro; 



15 



Example 58 



N-Ac-WI-Phe-D ^Phe-^^ 

Bo^l^S^^sZ^ 39 TV** ^ SUbStKUtin9 B ^yr(0- 2 -Br-Cbz, for 
the Boc-Pro'solu^ DMAP to 

purification N-Ac-D-4-CKPhe-D-4-cuPhP-n o ™, q t n , ' treatment workup, and HPLC 

trifluoroaoetate salt; m^S^S^^^l^l^^V^^ WaS 0btained 88 a 
0-98 Arg; 1.02 Leu; 1.04 Lys; 0.96 TynS 9 Z'. ( " ^ ^ ^ Sar; 091 ^ 



Example 59 



N-Ac-P^CI-P^^ 



•AfaNH 2 



40 



Phe-D-1-Na^^ «' " PLC PUrffiCafi ° n 

-J Mass spec. nVe 149*1 



Example 60 



50 



55 




(N^soX^ * J Boc-O-Ly, 

0.97 A.a; 1.04 Pro; 0 97 aT^Lu; O.Sif * ^ ^ "* 1497 (M + H) ' **» **» 
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Example 61 

5 N-Ac-[>2-Nal-D-^l-Phe-P-frPa 

The same procedure described in Example 38 was used, but substituting in the synthesis Boc-D-3-Pal 
for Boc-D-Lys(N-epsilon-FMOC) and using two couplings of 6 hours each for the Boc-D-3-Pal. After HF 
10 treatment, workup, and HPLC purification N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal--Ser-N-Me-Tyr-D-3-Pal-Leu-Lys- 
(N-epsilon-isopropyl)-Pro-D-AlaNH2 was obtained as a trifiuoroacetate salt; Rr= 25.67 min; Mass spec, m/e 
1449 (M + H)*. Amino Acid Anal: 0.94 Ala; 1.10 Pro; 1.06 Leu; 0.54 Ser. 

75 Example 62 



N-Ac-D^2-Nal-D-4-CI-Phe-D-3-Pal-Se^ 
20 isopropyQ-Pro-P-AlaNhb 

The same procedure described in Example 38 was used, but substituting in the synthesis 2-pyrazine 
carboxylic acid for nicotinic acid. After HF treatment, workup, and HPLC purification N-Ac-D-2-Nal-D-4-CI- 
25 Phe-[>3-Pal-Ser-N-Me-Tyr-D-Lys(N^ 

was obtained as a trifiuoroacetate salt; Br =26.49 min; Mass spec, m/e 1555 (M + H)\ Amino Acid Anal: 
0.94 Ala; 1 .07 Pro; 1.06 Leu; 1.02 Lys; 0.57 Ser. 

30 Example 63 



N-Ac-Sar-[>4-CI-Phe-D-1-Nal-Ser-N^^ 
35 AlaNH 2 

The same procedure described in Example 38 was used, but substituting in the synthesis N-Ac-Sar for 
N-Ac-D-2-Nal and Boc-D-1-Nal for Boc-D-3-Pa! using two couplings of two hours each. After HF treatment, 
40 workup, and HPLC purification N-Ac-Sar-D-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys(N-epsilon-nicotinyl)-Leu- 
Lys(N-epsilon-isopropyl)-Pro-D-AlaNH2 was obtained as a trifiuoroacetate salt; Rr=27.13 min; Mass spec, 
m/e 1457 (M + H) . Amino Acid Anal: 0.98 Ala; 1.09 Pro; 1.08 Leu; 0.95 Lys; 0.49 Ser; 1.12 Sar. 

45 Example 64 



N-Ac-Sar-D-4-CI-Phe-I>3-Bal-Ser^ 

so NH2 " 

The same procedure described in Example 63 was used, but substituting in the synthesis Boc-D-3-Bal 
for Boc-D-1-Nal. After HF treatment, workup, and HPLC purification N-Ac-Sar-D-4-CI-Phe-D-3-Bal-Ser-N-Me- 
55 Tyr-D-Lys(N-epsilon-nicotinyl)-Leu-Lys{N-epsilon-isopropyl)-Pro-D-Ala-NH 2 was obtained as a 
trifiuoroacetate salt; Rr= 23.89 min; Mass spec, m/e 1463 (M + H)*. Amino Acid Anal: 0.93 Ala; 1.00 Pro; 
1.03 Leu; 0.97 Lys; 0.54 Ser. 
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Example 65 



10 



15 



10 minutes, washed (3x) with IS£ rtiS 2 C ^f mid ^ C»-«*> in DMF (l8mL) for 
hydrazide (0.53a) in (1:1) W/hTy£e c^fl^^f ^ 3 S °' Uti0n ° f a <*« c 

in Example 63. After HF treatment, LtaTand HpSS * e jy nthes,s *» continued as described 

™uoroacetate sait/ was ^"ed as a 
1.05 Leu; 0.95 Lys; 049 Ser ^ "* 1444 {M + H > ■ Acid Anal: 0.95 Ala; 1.05 Pro- 



20 



Example 66 



25 



30 




I.M Prc; 0.86 A^ OJH^Am OS to "* ,56 ° <"*»>• *>*» Add An* MB a£ 



35 



Example 67 




45 



Example 68 




55 



^N^psilon-nicotinylJ-N-Me-Leu-Ara-Pro-DS mh ^^f" Phe - ,M - C, - Pne - D -2-Thia-Ser-N-Me-Tyr-D. 
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Example 69 



M-Ac-[ >2-Nai-D-4~Cl-Phe-D^ 

AlaNH 2 ~~ 



The same procedure described in Example 38 was used up to the step of the removal of the FMOC 
10 group. Instead of coupling with nicotinic acid the peptide on the resin was first deblocked with 50% 
TFA/methylene chloride solution for 20 minutes, washed with diisopropylethylamine (2x), washed with 
methylene chloride (3x) and then treated with a solution of carbonyldiimidazole (1.13g) in DMF (18mL) for 
ten minutes, washed (3x) with methylene chloride, and then reacted overnight with a solution of morpholine 
(0.8mL) in (1:1) DMF/methylene chloride (18mL) solution. The resin was washed (3x) with methylene 
75 chloride, dried overnight over P2O5, and treated with HF/anisoie at 0°C for 1 hr. Workup and HPLC 
purification gave N-Ac-D-2- Nal-D^CI-Phe-D-3-Pal-Ser-N^^ 

epsilon-isopropyl)-Pro-D-AlaNH 2 as a trifluoroacetate salt; Rr= 23.55 min; Mass spec, m/e 1542 (M + H) . 
Amino Acid Anal: 1.16 Ala; 1.04 Pro; 0.99 Leu; 0.97 Lys; 0.35 Ser. 

20 

Example 70 



^Ac-D-2-Nal-l>4-CI-Phe-[>3-Pa^ 

"~ ; D-AlaNH 2 ~^ 



The same procedure described in Example 69 was used, but substituting N-methyl-piperazine for 
30 morpholine. After HF treatment, workup, and HPLC purification N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me- 
Tyr-E>Lys(N-epsilon-CO-NMePip)-Leu-Lys(N^psilon-isopropyl)-Prchp-AlaNH2 was obtained as a 
trifluoroacetate salt; R T = 18.41 min; Mass spec, m/e 1556 (M + H) + . Amino Acid Anal: 0.93 Ala; 1.10 Pro; 
1.05 Leu; 1.02 Lys; 0.55 Ser. 

35 

Example 71 



Using the same procedure described in Example 65, but substituting the appropriate acid hydrazides 
40 for acetic hydrazide the following compounds can be prepared: 
N-acetyMpha-aza-alanyl-D-3-^ 

lysyl(N-epsilor^nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-proiyl-D-alanyl^ 

N-acetyl-alpha-aza^(4-chloroph 

methyl-tyrosyl-D-lysyl(N-eps^ 
45 N-a<*tyl-alpha-aza-3-(2-napm 

methyl-tyrosyl-D-lysyl(N-epsilon-ni^ 

N-acetyhalpha-aza-phenylalanyl-D-^ 

tyrosyl-D-lysy!{N^psilon-nicotinylHeucyl^^ 

N-acetyl-alpha-aza-3-(4~f1uoropheny^ 
so methyMyrosyi-D-lysyl(N-epsiion-nicoti 

N-acetyl-alpha-aza-sarcosyl-D-3-^ 

MysyI(N-epsiion-nicotinylHeucyl-lysyH 

N^ethyhalpha-aza-pyroglutamyl- 

tyrosyl-D-Iysyl(N-epsilon-nicotiny1Heucyl^ 
55 N-acety!-alpha-aza^tyrosyl(0-me%^ 

methyl-tyrosyl-D-lysyl(N-epsilon-nicotm^ 

N-acetyl-alpha-aza-3^34Denzthienyl^ 

methyl-tyrosyl-D-lysyi(N-^psilon-nicotinyl)- leucyi-lysyl(N-epsilon-isopropyl)-proiyl-D-aIanylamide; and 
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Example 72 



70 



75 



20 



25 



30 



N-acetyKalpha-aza^lycyM^^^ 



Example 73A 



(0-methy^.y^ 
N-acetyl-alpha-aza^ly^ 

N-acetyl-alpha-a^^^ 

methyl^syK^psHoLico^S 
^acetyl-aJpha-aza-glycyl-l^ 

*s N-acetyMpha-aza^lycvl-D-3^ 

^tyl-alpha-aza^l y^^ 



Example 73B 



55 
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nicotinyl)-leucyl-lysyI(N-epsilon-isopropyl)-prolyl-D-alanylamide; 
N-acetyl-sarcosyl-D-3-(4-c^ 

(N^psilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 
N-acetyl-sarcosyl-D-3-(4^hIoro^ 

(N^psilon-nicotinyI)-!eucyI-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 
N.acetyl-sarcosyl-D-3-(4^h!orophenyl)alanyi-D-3-(4-chlorophenyI)alanyh 
lysyl(N-epsilon-ni(X)tinyl)MeucylHysyl(N-epsilon-isopropyl>-prolyl-D-alanylam 
N-acetyl-sarcosyl-D-3-(4-chiorophenyl)ate^^ 

epsilon-nicotinyl)-leucyl-lysyl(N^psilon-isopropyl)i3rolyl-D-alanylam!de; 
N-acetyl-sarcosyl-D-3-(4K:hlorophenyl)a!anyi-D-3-(2-thienyl)alanyl-seryI-N-aip 
epsilon-nicotinyl)-leucyl-lysyl(N-epsiIonssopropyl)-prolyi-D-alanylarnide; and 
N-acetyl-sarcosyl-[>3-(4<hlorophenyl^ 

epsilon-nictonyl)-Ieucyl-lysyl(N-epsi!on-isopropyl)-prolyl-D-alanylamide. 



Example 74 



Using the same procedure described in Example 72, but substituting l>3-(3-pyridyl)alanyl at position 6 
for D-lysyl(N-epsilon-nicotinyl) the following compounds can be prepared: 
N-aretyl-atpha-aza-glycyl-D^ 

alanyl-leucyHysyi(N-epsilon-isopropyl)-prolyl-D-alanylamide; 
N-acetyl-alpha-aza-glycyhD-3-(4^ 

D-3-(3-pyridyl)alanyl-leucyi-lysyl(N-epsilon-isopropyl)-pro!yl-D-alanylamide; 
N-acetyl-alpha-aza^lycy!-D-3-(4H;hlorophenyl^ 
D-3-(3-pyridyl)alanyl-leucyHysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 
N-acetyl-alpha-aza^lycyhi>3-(4-chloro^ 

tyrosyl-D-3-(3-pyridyl)alanyl-leucyl-lysyl(N-epsilon-isopropyl)-pro}yl-D-alanylamide; 
N-acetyl-alpha-aza-glycyl-D-3-(4^hloro^ 

3-(3-pyridyl)alanylHeucyl-lysyl(N-epsilon-isopropyl)-prolyi-D-aIanyiamide; 
N-acetyl-alpha-aza^lycyhD-3-(^ 

(3-pyridyl)alanyl-!eucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 
N-acetyl-alpha-aza-g!ycyl-D-3-(4^loroph^ 

3-(3-pyridyl)alanyI-Ieucyl-lysyl(N-epsilon-isopropyl)-proIyl-D-alanylamide; and 
N. ace tyhalpha-aza^lycyl-D-3K 

(3-pyridyl)alanyl-leucyi-lysyl(N-epsilon-isopropyl)-prolyl-D-aianylamide. 



Example 75 



Using the same procedure described in Example 72, but substituting D-3-(4-fluorophenyl)alanyl for D-3- 
(4-chlorophenyl)alanyl the following compounds can be prepared: 
N-acetyl-alpha-aza-glycyl-D-3^ 

epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl>-prolyl-l>alanylamide; 
N-acetyl-aipha-aza^lycyl-D-3-(4-fluorophenyl)aIanyl-D-tryptyl(N-indole-formyl)-sery 
[>lysyI(N-epsilon-nicotinyl)-leucylHysyl(N-epsilon-isopropyl)-prolyl-E>-alany!amide; 
N-acetyl-afpha-azaijlycyl-I>3-(4-fl^^ 

D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 
N-acetyl-alpha-aza-gly(^l-D-3-^ 

tyrc«yl-D-lysyl(N-epsilon-nicotinylhleucyHysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide 
N-acetyl-aJpha-aza-glycyl-D-3-(4-fluoropheny^ 

lysyl(N-epsiion-nicotinyl)-leucyHysyl(N-epsilon-isopropylhprolyl-Oalanylamide; 

N-acetyl-alpha-aza-glycyl-D-3-(4-fluorophenyl)alanyl-D-3-(2-thienyl)alanyl-sei7l-^ 

lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilonHSopropyl)-prolyI-D-alanylamide; 

N-acetyl-alpha-aza-glycyl-l>3-(4-fluorophenyl)alanyl-D-3^4-thiazolyi)alanyl-seryl-N-alp 

lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-proIyl-D-alanylamide; 

N-acetyl-alpha-aza-glycyl-l>3^4-fluoroph 
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Pro-D-AlaNH 2 



The same procedure described in Example 38 can be used to synthesize the peptide-resin Boc-D-3- 
Pal-Ser(0-Bzl)-N-Me-Tyr(0-2,6-di^ 

AlaNH-Resin. This resin is treated with deblock solution (see Example 1) for 20 minutes to remove the Boc 
group, then washed twice with base wash, and three times with methylene chloride and reacted with 
carbonyldiimidazole (1.13g) in DMF (18mL) for 10 minutes. The peptide-resin is washed (3x) with methylene 
chloride and reacted overnight with a solution of N-Boc-N'-(4-CI-benzyl)hydrazine (1.8g) in (1:1) methylene 
chloride/DMF (18mL) to give ^Boc-alpha-aza^CI-Phe-D-3-Pal-S^ 

(N-epsilon-FMOC)-Leu-Lys(N,N-epsilon-isopropyi f Cbz)-Pro-D-AlaNH-Resin. This is treated with deblock so- 
lution for 20 minutes, base washed, and the synthesis is continued as described in Example 38. After HF 
treatment, workup, and HPLC purification N-Ac-D-2-Nal-alpha-aza-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N- 
epsi!on-nicotinyl)-Leu-Lys(N-epsilon-isopropyl>-Pro-D-AlaNH2 can be obtained as the trifluoroacetate salt 



Example 79 



Using the same procedure described in Example 78 and substituting the appropriate N-Boc-lsi'-aryl- 
hydrazine or N-Boc-N-alkyl-hyrdazine for N-Boc-N -(4- Cl-benzyl)hydrazine the following compounds can 
be obtained: 

N-a<»tyl-D-3-(2-naphthyl)alan^^ 

tyrosyl-D-lysyl(N-epsi!on-nicotiny^ 

N -acetyl-D-3-(2-naphthyl)alan^^ 

methyl-tyrosyl-D-lysyl(N^psilon^ 

N-ac*tyl-C^3-(2-naphthyl)a!anyl-afe^^ 

methyRyrosyl-D-iysyl(N^psilon^ 

N-ac^yl-D-3-(2-naphthyl)alanyM^ 

(N-«psilon-nicotinyl)-leucyl-lysyl(N-epsiIon-isopropyl)-prolyl-D-aIanylamide; 
N-acetyl-D-3-(2-naphthyl)a!anyl-alpha-a^^ 
tyrosyl-D-lysyl(N-epsilon-nicotinylHeucyl-lysyl^^ 
N-acetyl-D-3-(2-naphthyl)alany^^ 

tyrosyl-I>lysyl(N-epsilon-nicotiny^ and 

N-acetyhD-3-(2-naphthyl)alany^ 

tyrosyl-D-lysyl(N-epsilon-nicotinyl)-leucyl^ 



Example 80 



N-Ac-alpha-aza-Gly-alpha-aza-4-C^ 

" " isopropyl)-Pro-D-AlaNH2 



The same procedure described in Example 65 is used to synthesize the peptide up to Boc-alpha-aza-4- 
Cl-Phe-D-! .Nai-Ser(ChBzl)-N-^ 

isopropyl,Cfoz)-Pro-D-AlaNH-Resin. This resin is deblocked, reacted with carbonyldiimidazole, and reacted 
with acetic hydrazide as described in Example 65 to give N-Ac-alpha-aza-Gly-a!pha-aza-4~CI-Phe-D-1-NaK 
Ser(0-Bzl)-N-Me-Tyr(CK2,6^ 

AlaNH-Resin. The synthesis is continued as described in Example 65. After HF treatment, workup, and 
HPLC purification N-Ac-alpha-aza-Gly-alpha-aza-4-Ct-Phe-D-1 -Nal-Ser-N-Me-Tyr-D-Lys(N-epsilon-nicotinyl)- 
Leu-Lys(N-epsilon-isopropyl)-Pro-D-AlaNH2 can be obtained as the trifluoroacetate salt. 



Example 81 
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15 



^acetyl-alpha-az^ 
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Example 84 



obtatnett ' M " p ' Mptc »»««*» Hie MIMtog compounds can be 
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tyrosyI-D-lysyl(N-epsilon-n^ 

N-acetyl-D-3-(2-naphthyl)alanyl^ 

tyrosyh[>lysyl(NH3psi1on-ni^ 

N-acetyl-r>3H2-naphthyl)alanyl-D-3-(^ 

tyrosyl-D-lysy!(N-epsilon-nicotinylH^ 

N-acetyi-D-3-(2-naphthyl)alanyh^ 

epsilon-nicotinyl)-ieucyl-lysyl(N-epsilon-isopropyl)-proiyl-D-alanylamide; 
N-acetyl-D-3-(2-naphthyl)alanyl-^ 

tyrosyl-[>lysyl(N^psilon-nicotinyl)-leucyl-lysyl(N^psilon-isopropyl)-prolyl-D-^ 

N-acetyhD-3-(2^aphthyl)alanyI-[>3-(^^ 

tyrosyl-D-lysyKN-epsiion-nicotinyl^ 

N-acetyl-D-3^2^aphthyl)alanyl-^ 

methylHyrosyl-D-lysyl(N^psito^^^ 

N-acetyl-r>3-(2^phthyl)aIany^^^ 

EHysyl(N^psilorwiicotiny^^ 

N-acetyl-D-3K2-naphthyl)al^ 

tyrosyM>lysyl(N-epsilon-nicoti^^^ 

N-acetyl-D-3^2^aphthyi)alanyl-D-3-(4-chloroph©nyl)alanyl-D-3-(cyc 
tyrosyl-I>lysyKN-epsilon-nicotinyl)-!eucyl-lysyl(N-epsilon-isopropyl)-prolyl-D 



Example 85 



N-Ac-r>2-Nal-D-4-Cl-Phe-N-a^^ 

" isopropyl)-Pro-I>AlaNH2 



The procedure described in Example 38 is used up to step Boc-Ser(0-B2l)-N-Me-Tyr(0-2,6-diCI-Bzl)-D- 
Lys(N-epsilon-FMOC)-Leu-Lys(N t N^psiion-isopropyl f Cbz)-Prc>-r>AlaNH-Resin. The resin is treated with de- 
block solution for 20 minutes to remove the Boc group, treated with base wash, and reacted with 
carbonyldiimidazole for 10 minutes, washed (3x) with methylene chloride, and reacted overnight with N-Boc- 
N'-(3-pyridylmethyl)hydrazine as described in Example 78 to give Boc-alpha-aza-3-Pal-Ser(OBzl)-N-Me- 

Tyr(0-2 f MiChBzl)^ Th,s 
resin is deblocked and then coupled with Boc-D-4-CI-Phe and N-Ac-D-2-Nal as described in Example 38. 
After HF treatment, workup, and HPLC purification N-Ac-D-2-Nal-D-4-CI-Phe-N-alpha-aza-3-Pal-Ser-N-Me- 
Tyr-D-Lys(N-epsilon-nicotinyl)-Leu-Lys(N-epsilon-isopropyl)-Prc>-D-AiaNH2 can be obtained as the 
trifluoroacetate salt 



Example 86 



Using the procedure described in Example 85, but substituting the appropriate N-alpha-aza-amino acids 
for N-alpha-aza-3-Pal the following compounds can be prepared: 
N-acetyl-D-3-(2-naphthyl)alany^ 
meftyl-tyrosyl-!>-1ysyl(N^ 
N-acetyl-D-3-<2-naphthyl)alanyl^^ 
alpha-methykyrosyl-r>lysyl(^ 
N-acetyl-D-3-(2-naphthyl)alanyl-D-^^^ 

D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-r>alanylamide; 
N-acetyM)-3^2-naphthyl)^^ 

alpha-methyl-tyrosyl-DMysyi(N-epsiion-nicotinyl)Heucyl-lysyl(N-epsilon-isopropylhprolyl^ 

N-acetyl-D-3-(2-naphthyi)alanyl-D-3-(4^ 

alpha-metoyl-tyrosyl-D-lysyl(NH3^^ 

N-acetyl-D-3-(2-naph%l)alany^ 

alpha-methyl-tyrosyl-D-lysyl(N-epsilon-ni^^ 
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10 



^acetyl-l>3-(2-naphthyl^ 

alpha-me%|-^^ methoxyphenyl)alany^ 
^^^^(S-naphthyOalanyl-D-^hlo ooheS 



15 



Example 87 
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TH&SSZ * Boo-N-Me- 

and Boc-D-LysfN-epsHon-FMOC). After HF freat^nT ^ 9 DMAP to 816 * Boc-D-1-nS 

Ph ^1-Nal-N-Me-Ser-TyrW^ HPLC purification N-Acaza-Gly-IM-c!. 

be obtained as the trifluoroacetate 
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^gjza-Gly-4-CI~Phe-D-l • 



^^^^^ 



ropyl)-Pro-D- 
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N-Ac-aza-Gly-[>4-Cl-Phe-P-1-N^ 



Pro-D-AIaNH 2 



The procedure described in Example 65 is used, but substituting Boc-Ala for Boc-Ser(O-Bzi) and Boc- 
N-Me-Leu for BcoLeu and adding 0.1% DMAP to the solution of Boc-Lys(N-epsilon-FMOC). After HF 
treatment, workup, and HPLC purification N-Ac-a2^Gly-D-4-CI-Phe-D-1-Nal-Ala-N-Me-Tyr-D-Lys(N-epsilon- 
nicotinyl)-N-Me-Leu-Lys(N-epsilon-isopropyl)-Pro-I>AlaNH2 can be obtained as the trifluoroacetate salt. 



70 



Example 91 



7 M-Ac-aza^ly-D^l-Phe-D-1-Nah^ 

AlaNH 2 

The procedure described in Example 65 is used, but substituting Boc-GIn for Boc-Ser(O-Bzl). After HF 
20 treatment, workup, and HPLC purification N-Ac~aza-Gly-D-^CI-Phe-D-1-Nal-Gln-N-Me-Tyr-D-Lys(N-epsilon- 
nicotinyl}-N-Me-Leu-Lys(N-epsilon-isopropyl)-Pro-D-AlaNH2 can be obtained as the trifluoroacetate salt. 



Example 92 



25 



N-A(>D-2-Nal-[>4-CI-Phe-[>3-Pal-^ 



Pro-D-AlaNH 2 

30 



The procedure described in Example 38 is used, but substituting Boc-N-Me-Tyr(OMe) for Boc-N-Me- 
Tyr<0-2,6-diCI-Bzl). After HF treatment, workup, and HPLC purification N-Ac-D-2-NahD-4-CI-Phe-I>3-Pal- 
Ser-N-Me-Tyr(0-Me>-D-Lys(N^psi!on^ can be obtained 

35 as the trifluoroacetate salt. 



Example 93 



40 



N -Ac-aza-Gly-P^-Cl-Phe-D-1-Na^ 

"* " Pro-D-AlaNH 2 _ ~ 



45 



50 



The procedure described in Example 65 is used, but substituting Boc-N-Me-Tyr(OMe) for Boc-N-Me- 
Tyr(0-2,6-diCI-Bzl). After HF treatment, workup, and HPLC purification N-Ac-aza-Gly-D-4~CI-Phe-D-1-Nal- 
Ser-N-Me-Tyr(0-Me)-D-Lys(N^psito^ can be obtained 

as the trifluoroacetate salt. 



Example 94 



65 

N-Ac-a za-Gly-D^Cl-Phe-D-1-^ 

AlaNH 2 
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*»+»»HH.«H^^ N-Ac-aza-Gly-D^-CI-Phe-D-l-Nal-Ser'N- 
trifluoroacetatesaff ^ ^^ton-eopropyl^TO-D-AlaNhfe can be obtained as the 



Example 95 



75 



" :!5:!2!:3t! ^^ 



20 



Example 96 




30 



35 



Sar-D-4- C^Phe-D-^BaJ-Ser^LTwMefr?, J 6 *™'* WOrkup - 3011 HPLC Purification N-aS 

D-Aia*H 2 can be obtained as the ti££J^^ 



Example 97 



AlaNH 2 



?non-isopropy|)-Pro-D- 



45 N -^Arg-l>Lys<N^sito^^^^ N-Ac-Aza-Gly-.M-CI-Phe-D-l-Nai-Ser- 
trifluoroacetate salt. yrueu-Lysd^psilomsopropyO-Pro-D-AlaNHj can be obtained as the 



50 



Example 98 



^^^^ 
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coupling. After HF treatment, worlcup, and HPLC purification N-Ac-D-2-Nal-CM-CI-Phe-D-^^ 
Lys(N^psilon-nia>tinyl)-D-^ can be ob " 

tained as the trifluoroacetate salt. 



Example 99 



7oN-Ac-D-2-Nal-D^ChPhe^ 
A!aNH 2 ~ 

The procedure described in Example 98 is used, but substituting Boc-N-Me-Orn(N-delta-FMOC) for 
T5 Boc-N-Me-Lys(N-epsilon-FMOC) and BooD-Trp for Boc-D-Lys(N-epsilon-FMOC) and without doubling the 
amount of nicotinic acid. After HF treatment, workup, and HPLC purification N-Ac-D-2-Nal-D-4-CI-Phe-D-3- 
Pal-Ser-N-Me-Orn(N<letta-nicotinyl)^ can be obtained as 



20 



the trifluoroacetate salt. 

Example 100 



25 N-Ac-aza-Gly-D^CI-Phe-OM-Nal-Se^ 

The procedure described in Example 97 is used, but substituting 4-methoxybenzoic acid for nicotinic 
acid and Boc-Arg(Tos) for Boc-Lys(N t N-epsilon-isopropyl,C^2) After HF treatment, workup, and HPLC 
purification N-Ac-aza-Gly-D^CI-Phe-DM-NahSer^ 
can be obtained as the trifluoroacetate salt 



30 



Example 101 



35 



N-Ac-D-2-Nal-P^CI-Phe-P- 3-Pal^ 
~ — ~ AlaNHa 



40 



The procedure described in Example 38 is used, but substituting Boc-N-Me-Arg(Tos) for Boc-N-Me-Tyr- 
(0-2,6-diCI-Bzl), Boc-Arg(Tos) for Boc-Lys(N,N-epsilon-isopropyl, Cbz) and 4-methoxybenzoic acid for 
nicotinic acid. After HF treatment, workup, and HPLC purification N-Ac-D-2-Nal-D-4-ChPhe-D-3-Pal-Ser-N- 
45 Me-Arg-D-Lys(N-epsilon-nicotinyl)-Leu-Lys(N-epsilon-isopropyl)-Pro-D-A!aNH2 can be obtained as the 
trifluoroacetate salt 



Example 102 

50 



N-Ac-D-2-NahP^CI-Ph^ Dj^ 

" Pro-D-AlaNH 2 



65 



The procedure described in Example 38 is used, but substituting Boc-N-Me-Lys(N-epsilon-FMOC) for 
Boc-N-Me-Tyr(0-2,6-diCI-Bzl) and Boc-D-Lys(N-epsilon-nicotinyl) for Boc-D-Lys(N-epsilon-FMOC). With the 
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Ox) with methylene chtoride. dried, SdVealS 2?5f? ?° ?i° ride/DMF < 18ml 0- The resin is washed 
*»*«>«H^^ Aft6r WOrku P ■* HPLC purification N-Ac- 

Pro-D-AlaNH, can be ebtained as the Z^^^^ 10 ^^^^^^^ 



10 



Example 103 



^^^^ 



JZHSztssz israa; ^ s- — *■ — * anhydrous 

« ^HAc)-D-Lys(N-epsi.on-ni^ 

tnnuoroacetate salt. ' yS(N e P s "on-'Sopropy|)-Pro-D-AlaNH 2 can be obtained as the 



25 Example 104 




35 



40 



Example 105 

50 Example 106 

^ ^ 

Phthy,)a.any. »»<*<*™l*^^ 
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tyrosyl-r>citrullyl-leucyMysyl(N^psilon^ 
N-acetyl-D-3-(2^aphthyl)alanyl-D-3-(4^ 
tyrosyl-D-homocitruliyHeucyWysyK^ 
N-aretyl-C>3-(2^aphthyl)alanyl-D-3-(^ 
5 tyrosyl-D-arginyl(N G -diethylHe^ and 
r^acetyl-D-3-(2-naphthyi)aIanyl-D-3-(^^ 

tyrosyl-D-arginyl-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide. 



10 Example 107 



N-Ac-[ >2-Naf-D^Cl-Phe-D-3-Pal-Ser-N^^ 

;' AlaNhfe 



The procedure described in Example 62 is used, but substituting 4-methoxybenzoic acid for 2- 
pyrazinecarboxylic acid. After HF treatment, workup, and HPLC purification |v^Ac-D-2-Nal-D-4~CI-Phe-D-3- 
20 Pal-Ser-N-Me-Tyr-D-Lys(r^epsiIon-anisic^ can be obtained as 

the trifluoroacetate salt 

Example 108 

25 

r^ Ac-l>2-Nahl>4-CI-Ph&^ 

_ AlaNH 2 — 

The peptide Leu-Lys(N,N-epsilon-isopropyl,Cb2)-Pro-D-AIaNH2 is prepared by solid phase synthesis as 
described in Example 38. This peptide is coupled to N- alpha-FMOOD-Ser(0-tri-Ac-alpha-L-Rhamnosyl)-OH 
in DMF and in the presence of DCC and HOBt to give after purification 4-r>Ser-(0-tri-Ac-L-Rhamnosyl)-Leu- 

35 Lys(N,N-epsi!on-isopropyl,Cbz)-Pro-D-AlaNH2. The obtained peptide is coupled to Boc-D-1-Nal-Ser-N-Me- 
Tyr-OH using the aforementioned conditions to give Boc-D-1-Nal-Ser-N-Me-Tyr-D-Ser-(0-tii-Ac-L-Rham- 
nosyl)-Leu-Lys(N,N-epsilon-isopropyl,Cbz)-Pro-D-AlaNH 2 - The obtained peptide is purified and coupled to 
N-AoE>2-Nal-D-4-Cl-Phe-OH, using the aforementioned conditions, to give N-Ac-D-2-Nal-D-4-Ci-Phe-D-1 - 
Nal-Ser-I^Me-Tyr-D-Ser-(<>^ The 

40 peptide is catalytically hydrogenated in methanol at pH 4.5 in the presence of Pd catalyst. At the end of the 
reaction the catalyst is filtered and the filtrate is concentrated in vacuo . The residue is dissolved in 
dimethylacetamide and treated wiht hydrazine hydrate for 4 hours at room temperature. After removal of the 
solvents in vacuo and HPLC purification of the residue N-Ac-D-2-Nal-D-4-C!-Phe-D-1-Nal-Ser-N-Me-Tyr-D- 
Ser(0-alpha-L-Rha)-Leu-Lys(N-epsilon-isopropyl)-Pro-D-AlaNH2 can be obtained as the trifluoroacetate salt. 

45 

Example 109 



50 

N-Ac-D-2-Nal-D-4-CI-Phe-D-3-P^ 

" — " A!aNH 2 



The procedure described in Example 38 is used, but substituting Boc-Cha for Boc-Leu. After HF 
treatment, workup, and HPLC purification N-Ac-D-2-Nal-D^CI-Phe-D- 3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsilon- 
nicotinyl)-Cha-Lys(N-epsilonHsopropyl)-Pro-D-AlaNH2 can be obtained as the trifluoroacetate salt. 
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Example 110 




10 



purification N-Ac-Sar-D^l-Phe-^l-NaSe^N-M^w S T } ' HF treatment worku P' "* HPS -C 
isopropyD-Pro-D-AiaNH, can be obtained ^^r^T""^^^^^^ 



IS 



Example 111 




Example 112 



30 



55 



40 



AiaiNri2 — — — _ — i. 

Example 113 



-S^CSFd^^ ********* for Boc-Ar g( T OS ) 

so Sar-D-40i-Phe-D-1 -Nal-Ser^-Me^r^S T fr6atment ' WOrku P' a" 0 " Hp <-C purification N-Ac- 
tained as the trifiuoroacetete salt "^^ ttM »«*^^ can be ob- 



55 



Example 114 
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The procedure described in Example 38 is used, but substituting Boc-Lys(N-epsilon-Cbz) for Boc-Lys- 
(N,N-epsilon-isopropyl,Cbz). After HF treatment, workup, and HPLC purification N-Ac-D-2-Nal-D-4-CI-Phe-D- 
5 3-Pal-Ser-N- Me-Tyr»D-Lys(N-epsilon-nicotinyl)-Leu-Lys-Pro-D-AlaNH 2 can be obtained as the 
trifluoroacetate salt. 



Example 115 

70 



N-Ac-E>2-Na1-D^Cl-Phe-D-3-P^ 

* AlaNHg 

75 

The procedure described in Example 38 is used, but substituting Boc-Lys(N,N-epsilon-cyclohexyl,Cbz) 
for Boc-Lys(N i N-epsi!onHSOpropyl,Cbz). After HF treatment, workup, and HPLC purification N-Ac-D-2-Nal-D- 
4^Phe-I>3-Pal-Ser-N-Me-Tyr-D^ can 
20 be obtained as the trifluoroacetate salt 



Example 116 

25 

N-Ac-D-2-Nal-P^Cl-Phe-D-3-Pal-Ser^ 



The procedure described in Example 38 is used, but sustituting Boc-Hcit for Boc-Lys(N,N-epsilon- 
isopropyl,Cbz). After HF treatment, workup, and HPLC purification N-Ac-D-2-Nal-D-4-CI-Phe-D-3-PahSer-N- 
Me-Tyr-D-Lys(N-epsilon-nicotinyl)-Leu-Hcit-Pro-[>AlaNH2 can be obtained as the trifluoroacetate salt. 



35 Example 117 



N-Ac-D-2-Nal-P^CI-Phe-[>3-Pal-Ser-N-M^ 

, " AlaNH 2 ~~ 



The procedure described in Example 3B is used, but substituting Boc-Lys(N-epsilon-FMOC) for Boc- 
Lys(N,N-epsilon-isopropyl,Cbz) to give N-Ac-D^-Nal-D^CI-Phe-M-Pal-SertO-BzlhN-Me-Tyr^.e-diCI- 

45 Bzl)-D-Lys(N^psilon-nicotinyl)-Leii-Lys(N-epsilon-FMOC)-Pro-D-AlaNH-Resin. This resin is treated with 30% 
piperidine-DMF solution overnight washed (3x) with methylene chloride, and then reacted with a solution of 
carbonyldiimidazole (1.13g) in DMF (18mL) for 10 minutes, washed (3x) with methylene chloride and treated 
overnight with a solution of anhydrous hydrazine (1.5mL) in (1:1) DMF/methylene chloride, dried, and 
treated with HF/anisole at 0 # C for 1 hour. After workup and HPLC purification N-Ac-D-2-Nal-D-4-CI-Phe-D- 

50 3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsilon-nicotinyl)-Leu-Lys(N-epsilon-CO-hyz)-Pro-D-AlaNH 2 can be obtained 
as the trifluoroacetate salt. 

Example 118 

55 



N-Ac-D-2-Na)-[>4-Cl-Phe-D-3-Pal^ 
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AlaNH 2 

hyd^- e Pr r U HpSS ^ P :Vhplc T ^ 3CetiC * anhydrous 

Tyr-DH_ys(N- e ^^ 

trifluoroacetatesalt L y s ^-ePsHon-CO-hyzAc)-Pro-D-AlaNH 2 can be obtained as the 



10 



Example 119 




25 



Example 120 



30 oerNHg ~ — 



pyl)-Pro-D- 



NH 



R^rHF Z££ '"w^^HP^^^" 9 ^er-NH-Resin for Boc-D-Ala- 
^^(N-epsi.on^ 
as trifluoroacetatesalt ^y^^'on-'sopropylJ-Pro-D-SerN^ can be obtained as the 



40 



Example 121 



45 



AoSar and Boc- 



50 



Example 122 



55 
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epsilon-Cbz) to provide the title compound. 



Example 123 



N-Ac-D-2-Nal-D-4~Cl-Phe-D-3-Pal-Ser-N-M 

The procedure described in Example 38 is used by substituting Boc-D-Homoarg(N G N G -diEt) p- 
toluenesulfonate for Boc-D-Lys(N-epsilon-FMOC) and Boc-Homoarg(N G ,N G -diEt) p-toluenesulfonate for Boc- 
Lys(N-epsilon-isopropyl.Cbz) to give the title compound. 

Example 124 



N-Ac-f>2-Nal-r>4-Cl-Phe-D-3-Pal^^ 

The procedure described in Example 39 is used but substituting Boc-D-3-Pal for Boc-2-Thia and Boc-D- 
Cit for Boc-D-Lys(N-epsilon-Cbz) to give the title compound. 



Assay Procedures 

The biological activities of the compounds of the invention are determined by the following assays: 

(a) Receptor Binding . A radioligand receptor binding assay is performed in a similar way to that 
described in the literature (J. Marion et ah, Mol. Pharmacol. 19 399 (1981)). [D-Leu 6 -des Gly 10 RHRH 
ethyl amide was radioiodinated by the chloramine-T method and used as the radioligand. Pituitary 
membranes containing LHRH receptors are prepared in batches from quick-frozen rat pituitaries obtained 
from Hilltop Labs. The radioligand (50pM), receptors, and compounds to be tested are coincubated for 2 
hours at 4* C. Bound Hgand is separated from free ligand via centrifugation and aspiration. Compounds 
are tested at six half-log concentration increments, and the negative log of the equilibrium dissociation 
constant (pK,) is calculated from the concentration which displaces 50% of specifically bound 
radioligand. 

(b) In vitro LH Release . This assay has been adopted from the literature (H.A. Jinnah and P.M. Conn, 
EndTocrinology 118 2599 (1986)). Rat pituitaries are removed from immature female rats, minced, and 
dissociated with~cdlagenase/hyaluronidase. They are allowed to attach to 48-well microliter plates for 48- 
72 hours, then are exposed to test compounds for 3 hours at 37* C. The medium is assayed for released 
LH by RIA (radioimmunoassay). This assay is used to determine quantitatively the potencies of LHRH 
agonists from the negative log of the concentration which produces half-maximal release of LH (pD 2 ). 
For assaying LHRH antagonists, exogenous superagonist [D-Leu 6 -Pro 9 NHEt]LHRH is added. The sup- 
pression of LH release by the antagonist is dose related. The assay determines the potencies of the 
LHRH antagonists from the negative log of the concentration which produces half-maximum suppression 
ofLH( P A2). 

(c) In vivo LH Release . The compound to be tested is administered to castrated rats mtraveneously and 
the¥enum EH concentration at various time points is measured by RIA. The time integrated LH response 
is calculated and the dose producing half-maximal LH release (ED50) is reported. 

(d) In vivo LH Inhibition . The compound to be tested is administered at 30 ug/kg subcutaneously by 
bolus injection to male castrate rats and blood samples are collected periodically over 24 hours. The 
AUC (area under the curve) of the LH supression data as a function of time is calculated using the 
formula log (LH t /LH,) wherein LH, is the LH concentration in the blood at time t and LH, is the initial 
baseline value for the concentration of LH in the blood. The AUC values are negative numbers. 

(e) Stability against enzymatic degradation . The intestinal stability of the compounds of the invention 
was determined using in vitro rat jejunum in a reperfusion system. The fractional mucosal loss was an 
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ESTbi^.'?;: r 01 de9radation 01 the ° ompound> *»* "*■*■ ** ^ of th 8 

The in vitro and in vivo biological activities of representative compounds are shown below: 



Compound 


Receptor 


LH 


CU50 




Binding 


# 


pk, 


pD 2 


ug/kg i.v. 


Ex.1 


8.93 




v on 


Ex.3 


10.4 


11 ^ 


n -i on 
U. i<£9 


Ex.7 




9.73 


Q Fid 


Ex.12 


8.98 


9.31 


9.90 


Ex. 13 


10.42 


8.50 


Ex.14 


9.43 


9.61 


0.39 


Ex. 15 


10.1 


10.1 


1.38 


Ex. 16 


9.24 


9.29 


Ex.19 


10.42 


8.51 




Ex. 20 


10.80 


10.50 




Ex.21 


9.34 


9.57 




Ex.22 


9.16 


9.60 




Ex.23 


10.25 


9.90 




LHRH 


8.90 


9.27 


100 




10.3 


10.14 


0.12 



' - [D-Leu 6 -desGly 10 ]LHRH-Et amide. 
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5 



10 



15 



20 



25 



30 



35 



Compound 


Receptor 


LH 
Inhibition 


AUC 




Binding 


# 


pki 


pA 2 


(24 hr. after 
30ug/kg) 


Ex. 35 


9.32 


9.35 


-51 U 


Ex. 38 


10.50 


11.23 


-lOUO 


Ex. 39 


10.45 


10,35 


-ODD 


Ex.42 


9.22 


8.81 




Ex.43 


10.47 


11.25 


-337 


Ex.44 


10.48 


11.30 


-571 


Be 45 


10.86 


11.15 


-690 


Ex. 46 


10.56 


11.15 


-1513 


Ex.47 


10.42 


10.35 


-1200 


Ex.48 


11.00 


11.15 


-916 


Ex. 49 


10.50 


9.71 




Ex. 50 


10.86 


11.15 




Ex. 51 


10.57 


11.45 


-526 


Ex.52 


10.77 


10.90 


-1483 


Ex.53 


10.88 


11.40 




Ex. 54 


10.47 


11.20 


-963 


Ex. 55 


10.66 


11.15 


-790 


Ex. 56 


9.17 


9.71 




Ex.57 


9.43 


9.15 




Ex. 58 


11.06 


10.35 




Ex. 59 


10.01 


10.45 




Ex. 60 


10.64 


10.75 




Ex. 61 


10.31 


10.39 




Ex.62 


10.36 


10.60 




Ex.63 


10.35 


11.20 


-707 


Ex.64 


10.99 


11.20 




Ex.65 


10.24 


11.25 


-1114 


Ex. 66 


10.85 


11.50 




Ex.67 


10.52 


10.60 


-400 


Ex. 68 


9.92 


11.00 




Ex. 69 


10.77 


11.00 


-467 


Ex.70 


10.92 


11.30 





40 



45 



The foregoing is merely Illustrative of the invention and is not intended to limit the invention to the 
disclosed compounds. Variations and changes which are obvious to one skilled in the art are intended to be 
within the scope and nature of the invention which are defined in the appended claims. 



Claims 

1 . A compound of the formula: 

50 A-B-C-D-E-F-G-H- 1 -J (I) 

123456789 10 



wherein A is an amino acyl residue selected from the group consisting of L-pyrog!utamyl, D-pyroglutamyl, 
N-acetyl-L-prolyl. N-acetyl-D-prolyl, N-acetyl-L-delta 3 ' 4 -prolyl, N-acetyl-D-delta 3 - 4 -prolyl, N-acetyl-L- 
phenylalanyl, N-acetyl-D-phenylalanyl, N-acetyl-L-3-(2-thienyl)alanyl, N-acetyl-D-3-(2-thienyl)alanyl, N- 
acetyl-L-3-(4-chlorophenyl)aianyl, N-acetyl-D-3-(4-chlorophenyl)alanyl. N-acetyl-L-3-(4 fluorophenyl)alanyl, 
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50 



55 



alpha-me % |. L t^^^ 

io mmroml^^^ ^^^^;^ methyl-D-^lorophenyOatenyl. N-acetyl-L-^ 

L-3-d-naphthylUnyl SK S^Tm^? 1, ^^D-^aphthyDalanyl, N-acetyl- 
acety.-r>3^^^^^^ 

acetyl-alpha-methy^enyLany!^^^^^ N- 

» acetyl-L-phenylalanyl. N-formScosvl ^12^. I M P ^ ny,a,any '* N - ace »y'-D-Phenylalanyl, N- 

WamiWaLny^ 2-N-beta- 
prolyl, Welta^rolyl, SSSSSS^SSLi .^^H*^'. L - pr0,yl ' D * ro W' L^ 3 ' 4 - 
alanyl, L-3K4^n l>^^ 

^ N-acetyl-alph*^ 

a.pha-aJarcosyl ^S^^l^X^TTi 9 * B ******~*°A N-acetyV 
a <*ty«-alpha-az^^ N-acety.-alpha aza^yclohexylalanyl. N- 

zothieny.)a.anyl, wicetylJSSS^^ N-acetyl-al P ha-aza-3-(3-ben- 
thienyDalanyl, N-acetvl-S ST£« h S * ^Walpha-azarpytoglutonyl, N-acetyl-alpha-a2a-3-(2- 

alanyl, N<cetyH^ph»ffl^WDh«mX« i ^. a ^ ety N .^P^^y-a'Pha-aza-^-naphthyl)- 
chtorophenyOalanyl, l^lSa^ll^T^ 1 ^^^^a-a^ H A. 
alpha-aza-^eWlphenyOal^ N-acetyl-N-alpha-methyl- 
^alpha-me%l-a lp h^^ a, P* a -™^ N 

a cetyl-N-a.pha- m ^ N- 

alpha-methyMpha-aza-^ 
-ty^alp^ 

alanyl, ^WSTf a^SSTT^', ^-"^Manyl, L-^nzoxazolyl)- 
pyridyl)-alan y «, L^^^ItSS^^^^^ 1 ' 

alanyl. L^^ienSw L-^benrthienyDalanyl. M^erew^o- 

cyctorK^Sanyl.l^ L-3-(2-thieny.ha.anyl, D-3-(2-thienyl)-alany I, L- 

atenyl, r>ai<SSenvSZ T^ST*^?' D ^»™Walanyl, L-^hlorophenyl)- 

pheny.)alanyl UH*m hnftSS^M WP^'^'- »3-(4-trif| U oromethyl- 
nitrophenyDalanyl. W^SSSJ^ L-3-(4^itrophenyl)alanyl, D-3-(4- 

methyl). L-3^e%tonZSnvl ^itTT^??^^ ^^'(O-methyl), D-tyrosyKO- 

nitrophenyDaJany.. E^S^ . L-3-(4-nitropheny.)a.any., 0-3^4- 

methionyl, L-alpha-methvl 3-(7ch^X2ifI V n ^ 3 ;^ ace * lam ' n °Pnenyl)alanyl. L-methionyl, D- 
te^yd^soquWnTs^T ^KP* 3^h,oropheny.)a.any,. (38, W 

(ethy.amino^bonyl H 5)-N-(e%Lido)gli te rny, a.pni£^£^^ ®* 
bromophenyOalanyl, alpha-azJ3-(4-mett,vSvna2ri^ ^^"^yDalanyl, alpha-aza-S-^ 
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alph-aza-cyclohexylalanyl, a!pha-aza-tryptyl, alpha-aza-tiYPtyl(N-indote-methyl), alpha-aza-tryptyl(N-indole- 
formyl), N-(R 3 i)-L-phenylalanyl, N-(R 3 i)-D-phenylalanyl, N-{R 3 i)-D-3-(4-chloropheny!)aIanyl, N-(R 3 i)-L-3-(4- 
chlorophenyl)alanyl, N-tFbiJ-D-S-C^fluorophenyOalanyl, N-(Ffei)-L-3 H[4-fluoropheny0aianyl, N-(R 3 i)-L-3-(4- 
trifluoromethylphenyl)alanyl, N-(R 3 i )-D-3-(4-trifluoromethylphenyl)alanyl, N-(R 3 iK-3-(cyclohexyl)alanyl, N- 
(R 3 1 )-D-3-(cyclohexyl)alanyl, N-(R 3 1 )-L-3-(4-bromopheny l)alanyl, N-(R 3 1 )-D-3-(4-bromophenyl)alanyl f N- 
(R 3i )-L-3-(4-nitrophenyl)alanyl, N-fRsO-D-S^nitrophenyOalanyl, L-prolyl, D-prolyl, N-(R 3 1 )-L-0-methy I- 
tyrosyl, N-^iK-tyrosyl, N-<R 3 i}-D-0-methyl-tyrosyl. N-(R 31 )-D-tyrosyl, N-(R 3 i)-L-histidyl, N-fRsiJ-D- 
histidyl, N-(R 3 i)-L-3-(2-thienyl)alanyl, N-(R3i)-D-3-(2-thienyl)alanyl, N-(R 3 i)-L-3-(2»thiazo!yl)^anyl, N-(Rsi)-D- 
3-<2-thiazolyl)alanyl, fM-(R 3 i)-L-3-(2-pyridyl)alanyl l N-(R 3 i )-D-3-(2-pyridyl)alanyl, N-(R 3 i)D-3-(2-naphthyl)- 
alanyl. N-(R 3 i)-L-3-(2-naphthyl)alanyl, N-(R3i)-L-3-(3-benzthienyl)alanyl, N-(R 3 i)-D-3^3-benzthienyl)alanyl, 
N-(R 3 i)-L-3-(2-benzthienyl)alany!, N-(R 3 i)-E>3-(2-benzthienyl)alanyl. N-(R 3 i)-L-3-(3-bezoxazo)yl)alanyl, N- 
(R3i)-D-3-(3-benzoxazolyl)aianyl, N-(Rsi)-L-3-(3-pyridyl)alanyl, N-fRsiJ-D-S-^pyridylJalanyl, N-(R 3 i)-L-tryp- 
tyl, N-(R 3 i)-D-tryptyl, N-(R3iK-tWtyKN-indole-methyl), N^RsO-D-tryptyKN-indoie-methyl), N-(Rsi)-D- 
methionyl. N-^O-L-methionyi, N-(R 3 i)-D-3-(1-naphthyl)alanyl, and N^FbO-L^I-naphthylJalanyl, wherein 
R 3 i is methyl, ethyl, propyl or isopropyl; 

C is an amino acyl residue selected from the group consisting of L-tryptyl, D-tryptyl, L-tryptyl(N-indole- 
formyl), D-tryptyl(N-indole-formyl), L-tryptyl(N-indole-methyl), D-tryptyi(N-indole-methyl), 5-fluoro-L-tryptyl, 
5-fluoro-D-tryptyl, L-phenylalanyl, L-prolyl, D-prolyl, L-tyrosyl, D-tyrosyl, D-phenylalanyl. D-3-(3-pyridyl)- 
alanyl, L-3-(3-pyridyI)alanyl, D-3-(3-pyridyl-NK>xide)alanyl, L-3-(3-pyridyl-N'-oxide)alanyl, D-3-(3-quinolyl)- 
alanyl, L-3-(3-quino!yl)alanyl, D-3-(3-quinolyl-N'-oxide)aianyl, L-3-(3-quinoiyl-N-oxide)alanyl, D-3-(1-adaman- 
tyl)alanyl, L-3-(1-adamantyl)alanyl, L-3-<1-naphthyl)alanyl, D-3-(1-naphthyl)alanyl, L-3-(3-benzthienyl)alanyl, 
D-3-(3-benzthienyl)alanyl, L-3-(2-benzthienyl)alanyl, D-3-(2-benzthienyI)aIanyl, L-3-(3-benzoxazotyl)alanyI, D- 
3-(3-benzoxazolyl)aIanyl, L-cyclohexylalanyl, D-cyclohexylalanyl, L-3-(3-indazolyl)alanyl, D-3-(3-indazolyl)- 
alanyl, alpha-methyl-L-phenylalanyl, alpha-methyl-D-phenylalanyl, L-3-2-naphthylalanyl, D-3-2-naph- 
thylalanyl, L-O-methyltyrosyl, D-O-methyltyrosyl, L-3-(4-methylphenyl)alanyl, D-3-(4-methylphenyl)alanyl, L- 
3-(pentamethyiphenyl)alanyl, D-3-(pentamethylphenyl)alanyl, L-3-(3,4,5-trimethylphenyl)alanyl, D-3-{3,4,5- 
trimethylphenyl)alanyl, L-3-(4-ch!orophenyl)alanyl, D-3-(4-chlorophenyl)a!anyl, a!pha-methyl-L-3-(4~ 
ch!orophenyl)alanyl, alpha methyl-D-3-(4-chlorophenyl)alanyl, L-3-(4-trifluoromethylphenyl)alanyl, D-3-(4- 
trifluoromethylphenyl)a!anyl f L-3-(4-fluorophenyl)aIanyl, D-3-(4~fluorophenyl)alanyl, L-3-(2-thienyl) alanyl, D- 
3-(2-thienylhalanyl, N-(R32)-L-3-(3-pyridyl)alanyl, N-(R 32 )-D-3-(3-pyridyl)alanyl, N-(R 32 >-L-3-(3-pyridyl-N -ox- 
ide)alanyl, N-(R 32 >-D-3-(3-pyridyl-N / -oxide)alanyl, L-3~(2-thiazolyl)-alanyl, D-3-(2-thiazolyl)alanyl, alpha-aza-3 
(l-naphthyl)alanyl, alpha-aza-tryptyl, alpha-aza-phenyla!anyl, alpha-aza 3-(2-thienyl)alanyi, alpha-aza-3-(4- 
methylphenyl)alanyl, alpha-aza-3-(pentamethylphenyl)alanyl, alpha-aza-3-(2-naphthyl)alanyl, alpha-aza-3-(3- 
benzthienyl)alanyl, alpha-aza-3-(3-benzoxazolyl)alanyl, alpha-aza-3-(cyclohexyl)alanyl, a!pha-aza-3-(1-ad- 
amantyl)alanyl, alpha-aza-3-(4-methoxyphenyl)alanyl, alpha-aza-3-(4-chlorophenyl)alanyl, alha-aza-3-(4- 
bromophenyl)alanyl, alpha-aza-tryptyl(N-indole methyl), alpha-aza-3-(3-pyridyI)alanyl. alpha-aza-3-(3- 
quinolyl)alanyl, alpha-aza-3-(2-thiazolyl)alanyl, N-(R 32 )-L-3-(2-thienyl)alanyl, N-(Ffe 2 )-D-3-(2-thienyl)alanyl, L- 
3-(3-quinoiyl)alanyl, D-3«(3-quinolyl)alanyl, L-3-(2-naphthyl)alanyl, D-3-(2-naphthyl)alanyl, N-(R 32 )-D- 
phenylalanyl, N-(R 32 )-L-phenylaIanyl, N-(R 32 )-D-tryptyl, N-(R 32 )-L-tryptyl, N-(R 32 )-L-tryptyl(N-indole-formyl), 
N-(R 32 )-D-tryptyl(N-indole-formyl) i N'(R 32 )-L-tryptyl(N-indole-methyl), N-(R 32 )-D-tryptyl(N-indoIe-methyl), N- 
(R 32 K-3-(2-thiazoiyl)alanyl, N-(R 32 )-D-3-(2-thiazolyl)alanyl, N-(R 32 )-L-3-(3-pyridyl)alanyl, N-(R 32 )-D-3-<3- 
pyridyl)alanyl, N-(FU 2 )-D-3-(3-quinolyI)alanyl, N-(R 32 )-L-3-(3-quinoly l)a!anyl, N-(R 32 )-D-3-(1 -adamanty !)alanyl, 
N-(R 32 )-L-3-(1-adamantyl)alanyl, N-(R 32 )-D-3-(4-f1uorophenyl)alanyl, N-(R 32 )-L-3-(4-fluorophenyl)alanyl, N- 
(R 32 )-D-3-(4-chlorophenyl)alanyl i N-(R 32 )-L-3-(4-chlorophenyl)alanyl, N-(R 32 K-3-(4-trffluoromethyIphenyl)- 
alanyl, N-(R 32 )-D-3-{4-trifluoromethylphenyl)alanyl, N-(R 32 )-D-3-(2-naphthyl)alanyl, N-(R3 2 )-L-3-(2-naphthyl)- 
alanyl, N-(R 32 )-D-3-(1-naphthyl)alanyl J N-(R 32 )-L-3-(1-naphthyl)aIanyl > N-(R 32 H-3-(3-benzthienyl)alanyl, N- 
(R 32 )-D-3-(3-beiTzthienyl)alanyl, N-(R 32 )-L-3-(2-benzthienyl)alanyl, N-(R 32 )-D-3-(2-benzthienyl)alanyl, N- 
(R 32 )-L-3-(3-benzoxazolyl)alanyl, N-(R 32 )-D-3-(3-benzoxazolyl)alanyl, N-(R 32 )-L-tyrosyl, N-(R 32 )-D-tyrosyl l N- 
(R 32 )-L-3-(3,4,5-trimethylphenyl)alanyl, N-{R 32 )-D-3-(3,4,5-trimethylphenyl)aIanyl, N-(R 32 )-L-3-(4-methyl- 
phenyl)alanyl, N-(R 32 )-D-3-(4-methylphenyl)alanyl, N-(R 3 2)-L«3-(pentamethylphenyl)alanyl, N-(R 32 )-D-3- 
(pentamethylphenyl)alanyl, N-(R 32 )-L-3-(4~bromophenyl)alanyl, N-(R 32 )-D-3-(4-bromophenyl)alanyl, N-fR^)- 
L-cyclohexylalanyl, N-(R 32 )-D-cyclohexylalanyi, N-(Fb 2 )-L-3-(3 indazolyl)alanyl, N-(R 32 )-D-3-(3-indazolyl)- 
alanyl, N-alpha-(R 32 )-alpha-aza-3-(1 -naphthyl)alanyl, N-alpha-(R 32 )-alpha-aza-3-(3-pyridyl)alanyl J N-alpha- 
(R 32 )-alpha-aza-phenylalanyl, N-alpha-(R 32 )-alpha-aza-3-(3-benzthienyl)alanyl, N-alpha-(R 32 )-alpha-aza-3-(2- 
benzthienyl)alanyl, N-aipha-(R 32 )-aIpha-aza-3-(4-methylphenyl)alanyl, N-aIpha-(R 32 )-alpha-aza-3-(4-methyl- 
phenyl)alanyl, N-alpha-(R 32 )-alpha-aza-3-(4-chlorophenyl)alanyl, N-(Ra 2 )-0-methyl-D-tyrosyl and N-<R 32 }-0- 
methyl-L-tyrosyl, wherein R 32 is methyl, ethyl, propyl or isopropyl; 

D is an amino acyl residue selected from the group consisting of prolyl, 4-hydroxyproline, L-seryl, L-seryl- 
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group ,s substituted with loweralkyl, ^dln^^TTnL^^!" 09 ' 0 ^ (wherein 1,16 ^ino 
aza glycyl. N-aipha-aza alanyl, N^n ha -7FL) , Tk?" 6 ^ 0 "^ 0r ^olecarbonyl). N-alpha- 

N-beta-ethylaminopropyi, N^se^PO hT ^ y '* N ^^^nop ropy i, 

wherein R 0 is toweralS or alfy. ^ 03 "^' ^L-seryKO-POaMe,) and ^hJKJJJ 

or D is a glycosyl derivative of serine or threonine; 

t is an ammo acyl residue s^iprtori 

ethyi), L-tyrosyKO-P03H 2 ) ^ ^W-methy.), L-tyrosy.<0- 
methyl), N^K^O-pS nS^^SST^, N^ 3 )-L-tyrosW O- 

alanyl. 3-(l-naphthyl)alany tSSASSSS ***««^ 
fluorophenyDalanyl, L-histidyl, L-3-(c3 L-3-(4^hloropheny.)alanyl, L^i 

alanyl, N-(R3 3H ,3-(4- JnophenSny7 ^L^^^^ 

fluoro P henyl,alanyl. N-(R 33 H^nlorop^ N-(R 3 3K-3-(i 
(R^W-thieny^iany., nWhkwJEZ^^ ^J" ^(cyctohexyljalany., N- 

and N^H-tyrosyKO-e.yO, ^*TLe2^ 



20 " M ,, R 



30 

I 



25 



TO,, 



<CH 2 )„ 
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45 



^^V^^^T^oS, or isopropy, and R, „ amino. ^ ino . 
hydrogen, loweralkyl or cycloalkyl; R* is hydrogen 22^°. -^ HC(NH(R3))=NR * wherei " ^ is 
Reo is loweraikyi. dialkylamin ? cylalM S ^ W ff fe 0 *° 6; and 

wherein R, 20 is nydrogen , ^J-J ^M. ^erocydic, (heterocyoiiOalky, or -NHR 120 

alkanoyiamino or -NHRe, wherein & is toweSkyl^y'clSk^ ^L^TS*' (heteroc y clic )alkyl, amino, 
alkyl or-C(0)R 63 wherein Rs 3 is loweralkyl cvc Zvl ™? ^ ^, heterocyclic, (heterocyclic)- 
or R t is -C( 0 )R- wherein R« is hydroxy lZ ftSl ary ' a,ky1, or (heterocyclic)alky1 : 

F is a D amino acyl residue de rived \SL ' P 6n0Xy ° r - metho ^Phenyl ; Y 

non-natuia. alpha amino acWsf ^ "* * ^ a| P"* amino acids or from synthetic, 

G is an amino acyl residue sptertori «^ 

norieucy,, NHR^orieucyt ^^JSSSftfi ? U " ta * ^Hsoteucyl. 

am.nobutyryl, L-(cyclohexyl)alanyl lJ^hI^ , , * \ ""^ ^(O-t-Bu), tyrosyl, tryptyl 2- 
Phenylalanyl, N^htryptyl ^S^o^ > hen ^ ^3>- 

^33^1(0^031^03), prolyl, pipeSyl, m£Ztil!^J2 S*^' N ^>-^I<0-P03H 2 ). * 
'sopropyl; HH y ' 5ery ' *" ^(RasJ-seryl, wherein Ras is methyl, ethyl, propyl or 

Z f Inn ? V< T y ' deriVatVe ° f serine or leonine; 
or F and G taken together are 



50 




Ro. is loweralkyl; suosmuent selected from halogen, hydroxy and methoxy and 

H is an amino acyl residue of the formula: 
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wherein p is 1 to 4; R39 is hydrogen, methyl, ethyl, propyl or isopropyl; and R 9 is amino, alkylamino, 
cycioalkylamino or aikanoylamino; or R 9 is -N(Ri 1 )C(0)(CH 2 ) hh R 7 o or -NH-C(NH(Ru)) = NRi 2 wherein Rn 
is hydrogen, loweralkyl or cycloalkyl; Ri 2 is hydrogen, loweralkyl, cycloalkyl, amino or cyano; hh is 0 to 6; 
and R70 is loweralkyl. dialkylamino, cycloalkyl, aryl, arylalkyl, heterocyclic, (heterocyclic)alkyl or -IMHR71 
wherein R71 is hydrogen, iwoeralkyl, cycloalkyl, aryl, aryialkyl, heterocyclic, (heterocyclic)alkyl, amino, 
aikanoylamino or -NHR72 wherein R72 is hydrogen, loweralkyl, cycloalkyl, aryl, arylalkyl, heterocyclic, 
(heterocyciic)alkyl or -C(0)R 7 3 wherein R73 is loweralkyl, cycloalkyl, aryl. arylalkyl, heterocyc lie or 
(heterocyclic)alkyl; 

or R 9 is R*~C(0)- wherein R~* is hydroxy, alkoxy, amino, phenoxy or p-methoxyphenyl; 

I is an imino acyl or aliphatic amino acyl residue selected from the group consisting of L-prolyl, L-pipecolyl, 

alpha-aza-prolyl, trans-beta-aminocylopentanecarbonyl, cis-beta-aminocyclopentanecarbonyl, 3-(lowera!kyl)- 

prolyl, N-methyl-L-alanyl, N-methyl-norvalyl, 1-dihydroisoindole-2-L-carbonyl and thiazolidine 5-L-carbonyl; 

and 

J is 1-pyrrolidinyi, 1-piperidinyl, 4-morpholinyl, or an amino acyl residue selected from D-alanylamide, L- 
alanylamide, glycylamide, sarcosylamide, N-(FU 0 )-D-alanylamide, N-(FUo)-L-aJanylamide, N-(R4o)-beta-L- 
alanylamide. N-(R4 0 )-beta-D-aIanylamide, L-2-aminobutyrylamide, D-2-aminobutyrylamide, N-(R4 0 )-L-2- 
aminobutyrylamide, N-(R4o)-D-2-aminobutyrylamide, L-serylamide, D-serylamide, N-(FUo)-L-serylamide, N- 
(R 40 )- r >serylamide J N-(FUo)-L-norvalylamide, N-(R4o)-D-norvalylamide, L-norvalylamide, D-norvalylamide or 
alpha-aza-alanylamide, wherein R40 is methyl, ethyl, propyl or isopropyl; or J is -NHRa or -NHCHaCONHRs 
wherein Ra is hydrogen, loweralkyl, cycloalkyl, fluoro substituted loweralkyl or hydroxy substituted loweral- 
kyl; 

or J is -N(Ri 32 )N(Ri33)-C(0)-NH-Ri3 wherein Ru is hydrogen, loweralkyl, cycloalkyl, hydroxy substituted 
loweralkyl or fluoro substituted loweralkyl and Ria 2 and Riaa are independently selected from hydrogen 
and loweralkyl; or a pharmaceutically acceptable salt thereof; with the proviso that the amide bond between 
at least one of the pairs of residues A-B, B-C, C-D, D-E, E-F, F-G. G-H, H-l, or l-J is alkylated on the 
nitrogen atom of the amide bond linking the two residues and with the proviso that the compound is not 
(pyro)Glu-His-Trp-Ser-Tyr-Gly-N-Me-Leu-ArghPro-Gly-NH 2l (pyro)Glu-His-Trp-Ser-Tyr-D-Trp-N-Me-Leu-Arg- 
Pro-Gly-NH 2 , (pyro)Glu-His-Trp-Ser-Tyr-Gly-N-Me-Leu-Arg-Pro-NH 2 , or (pyro)Glu-His-Trp-Ser-Tyr-l>Trp-N- 
Me-Leu-Arg-Pro-NH 2 . 
2. A compound of the formula: 

A-B-C-D-E-F-G-H- 1 -J ( I ) 

123456789 10 

wherein A is an amino acyl residue selected from the group consisting of L-pyroglutamyl, D-pyroglutamyl, 
N-acetyl-L-prolyl, N-acetyl-D-prolyl, N-acety-UJe!ta 3 ' 4 -prolyl, N-acetyl-D-delta 3 - 4 -prolyl. N-acetyl-L- 
phenylalanyl, N-acetyl-D-phenylalanyl, N-acetyl-L-3-<2-thienyl)alanyl, N-acetyl-r>3-(2-thienyl)alanyl. N- 
acetyl-L-3-(4-chlorophenyl)alanyl, N-acetyI-r>3-(4-chlorophenyl)alanyl, N-acetyl-L-3-(4-fluorophenyl)alanyl, 
N-acetyl-D-3-(4-fluorophenyl)alanyl, N-acetyl-L-3-(4-bromophenyl)alanyl, N-acetyl-D-3-(4-bromophenyl)- 
alanyl, N-acetyl-L-3-(4-methylphenyl)alanyl, N-acetyl-D-3-(4~methylphenyl)alanyl, N-acetyl-L-3- 
(pentamethylphenyl)alanyl, N-acetyl-D-3-(pentamethylphenyl)alanyl, N-acetyl-L-3-(3,4,5-trimethylphenyl)- 
alanyl, N-acetyl-D-3-(3,4,5-trimethylphenyl)alanyl, N-acetyl-L-tryptyl(N-indole-methyl), N-acetyl-D-tryptyl(N- 
indole-methyl), N-acetyl-L-tryptyl(N-indole-formyl), N-acetyl-D-tryptyl-(N-indole-formyl), N-acetyl-L-3-(1-ad- 
amantyl)alanyl, N-acetyl-D-3-(1-adamantyl)alanyl, N-acetyl-L-5-fluorotryptyl(N-indole-formyl), N-acetyl-D-5- 
fluorotryptyl(N-indole-formyl), N-acetyl-L-3-(2-naphthyl)alanyl, N-acetyl-L-3-(3-benzothienyl)alanyl, N-acetyl- 
D-3-(3-benzothienyl)alanyl, N-acetyl-L-3-(3-benzoxazolyl)atanyl, N-acetyl-r>3-(3-benzoxazolyl)alanyl, N- 
acetyl-alpha-methyl-L-3-(4-chlorophenyl)alanyl, N-acetyl-alpha-methyl-D-3-(4-chlorophenyl)alanyl, N-acetyl- 
L-3-(4-trifluoromethylphenyl)alanyl, N-acetyl-r>3-(4-trifluoromethylphenyl)alanyl, N-acetyl-L-tyrosyl. N-acetyl- 
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D-tyrosyl, N-acetyl-L-O-methyl-tyrosyl, N-acetyl-D-O-methyl-tyrosyl, N-acetyl-D-3-(2-naphthyl)alanyl, N- 
acetyl-L-3-(1-naphthyl)alanyl, N-acetyl-D-3-(1-naphthyl)alanyl, N-acetyisarcosyl, N-acetyl-L-3-(cyclohexyl)- 
alanyl. N-acetyI-D-3-(cyclohexyl)aIanyl, N-acetylglycyl, L-N-acetyl-N-methylalanyl, N-acetyl-N-methyl-D-al- 
anyl, N-acetyl-alpha-methyl-L-phenylalanyl, N-acetyl-alpha-methyl-D-phenylalanyl, N-acetyl-D-phenylalanyl, 
N-acetyl-L-phenylalanyl, N-formylsarcosyl, N-formyl-N-methyl-L-alanyl, N-formyl-N-methylalanyl, 2-N-beta- 
(ethylaminocarbonyl)-N-epsilon-(ethylamido)glutam yl, N-delta-ethyl-glutamyl, L-prolyl, D-prolyl, L-delta 3 * 4 - 
proiyl, D-delta^-prolyl, L-phenylalanyl, D-phenylalanyl, L-3-(4-methylphenyi)aianyl), D-3-(4-methylphenyl)- 
alanyl, L-3-(4-nitrophenyl)a!anyl, D-3-(4-nitrophenyi)alanyl, L-3-(4-aretylaminophenyl)alanyl, D-3-(4-ac- 
etylaminophenyl)alanyl, L-3-(4-chlorophenyI)alanyI, D-3-(4-chlorophenyI)alanyl, L-3-(4-fluorophenyl)alanyl, D- 
3-(4-fluorophenyl)alanyl, a!pha-methyl-L-3-(4-ch!orophenyl)aianyl, alpha-methyl-D-3-(4-chlorophenyl)alanyl, 
L-3-(4-trifluoromethylphenyl)alanyl, D-3-(4-trifluoromethylphenyl)alanyl, L-tyrosyl, D-tyrosyl, L-O-methyl- 
tyrosyl, D-O-methyl-tyrosyi, sarcosyl, glycyl, L-N-methylalanyl, N-methyl-D-alanyJ, N-methyl-L-pyroglutamyl, 
N-methyl-D-pyroglutamyl, alpha-methyl-L-phenylalanyl, alpha-methyl-D-phenylalanyl, N-acetyt-aIpha-aza-3- 
(4-ch!orophenyl)alanyl, N-acetyl-a!pha-a2a-3-(4-fluorophenyl)alanyl, N-acetyl alpha aza-3-(2-naphthyl)aJanyl, 
N-acetyl-aIpha-aza-3-(1 -naphthyl)a!anyl, N-acetyl-alpha-aza-alanyl, N-acety l-alpha-aza-glycyl, N-acety I- 
alpha-aza-sarcosyl, N-acetyl-alpha-aza-3-(4-methylphenyl)alanyl, N-acetyl-alpha-aza-cyclohexylalanyl, N- 
acetyl-aJpha-aza-3-(1 -adamantyljalanyl, N-acetyl-alpha-aza-tyrosyl(O-methyl), N-acetyI-alpha-aza-3-(3-ben- 
zothienyl)alanyl, N-acetyl-alpha-aza-phenylalanyl, N-methylalpha-aza-pyroglutamyl, N-acetyl-alpha-aza-3-(2- 
thienyljalanyl, N-acetyl-aIpha-aza-3-(3-ben20xazolyl)alanyl. N-acetyl-alpha-aza-3-(3,4,5-trimethylphenyl^ 
alanyl, N-acetyI-alph-aza-3-(pentamethyIphenyl)alanyl. N-acetyl-N-alpha-methyl-alpha-aza-3-(2-naphthyl)- 
alanyl, N-acetyl-N-alpha-methyi-aJpha-aza-S^I-naphthyOalany!, N-acetyl-N-alpha-methyl-alpha-aza-3-(4- 
chloropheny!)alanyl, N-acetyl-N-alpha-methyl-alpha-aza-3-(4-fluorophenyl)alanyl, N-acetyl-N-alpha-methyl- 
alpha-aza-3-(4-methylphenyl)alanyf, N-acetyl-N-alpha-methyhalpha-aza-3-(4-methoxyphenyI)alanyl, N-acetyl- 
N-aipha-methyl-alpha-aza^l-adamantyOalanyl, N-acetyl-N-aJpha-methyl-aIpha-a2a-3-(phenyl)alanyl, N- 
acetyl-N-alpha-methyl-alpha-aza-alanyi, N-acetyl-N-alpha-methyl-aIpha-aza-3-{cyclohexyl)alanyl, N-acetyl-N- 
a!pha-methyl-alpha-aza-3-(benzthienyl)alanyl, N-acetyl-N-alpha-methyl-alpha-aza-3-(benzoxa2olyl)alanyl f N- 
acetyl-N-a!pha-methyl-alpha-aza-3K3A5-trimethylphenyl)a!any!, N-acetyl-N-alpha-methyl-alpha-aza-3- 
(pentamethylphenyl)alanyl and N-acetyl-N-alpha-metiiyl-aipha-a2a-3-(2-thienyl)alanyl phenyl)alanyl; 
B is absent or an amino acyl residue selected from the group consisting of L-histidyi, D-histidyl, L-tryptyl, 
D-tryptyl, L-tiyptyl(N-indole-methyl), D-tryptyl(N-indole-methyl), L-phenylalanyl, D-phenylalanyl, L-3-(2-naph- 
thylj-alanyl, D-3-(2-naphthyl)-a]anyl, L-3-(1-naphthyl)-alanyl, D-3-(1-naphthyl)-a!anyl, L-3-(3-benzoxazolyl)- 
alanyi, D-3-(3-benzoxazolyl)alanyl, L-3-(3-pyridyl)-a!anyl, L-3-(2-pyridyl)-alanyl, D-3-(3-pyridyl)-aJanyl, D-3-(2- 
pyridyl)-alanyl, L-3-(2-thiazolyl)-aianyl, D-3-(2-thiazoly0-alanyl, L-3-(3-benzthienyl)a!anyl, D-3-<3-benzthienyl)- 
alanyl, L-3-(2-benzthienyl)alanyl, D-3-(2-benzthienyi)alanyl, L-3-(2-thienyl)-alanyl, D-3-(2-thienyl)-alanyl, L- 
cyclohexylalanyl, D-cyclohexylalanyl, L-3-(3-pyrazolyi)alanyl, D-3-(3-pyrazolyl)alanyl, L-3-(4-chlorophenyl)- 
alanyl, D-3-(4-chlorophenyl)aianyl, L-3-(4-fiuorophenyl)aianyl, D-3-(4-fluorophenyl)aIanyl, L-3-(4- 
bromophenyl)alanyl, D-3-(4-bromophenyl)aIanyl, L-3-(4-trifluoromethylphenyl)alanyl, D-3-(4~trifluoromethyl- 
phenyl)aJanyl, L-3-(4-aminophenyl)aianyl, D-3-(4-aminophenyI)alanyl, L-3-(4-nitrophenyl)alanyl, D-3-(4- 
nitrophenyI)alanyl, L-3-(4-caynophenyl)alanyl, D-3-(4-cyanophehyl)alanyl, L-tyrosyl(O-methyl), D-tyrosyl(0- 
methyl), L-a-(4-methylphenyl)alanyl, D-3-(4-methylphenyl)aIanyl, L-3-(4-nitrophenyl)alanyl, D-3-(4- 
nitrophenyl)aIanyl, L-3-(4-acetylaminophenyl)aianyl, D-3-(4-acetylaminophenyl)alanyl, L-methionyl, D- 
methionyl, L-alpha-methyl-S^^hlorophenyOalanyl, D-alpha-methyl-S-t^chlorophenyOalanyl, (3S)-1 ,2,3,4- 
tetrahydroisoquinoline-3-carbonyl, (3R)-1,2,3,4-tetrahydroisoquinoline-3-carbonyl, (2)-N- 

{ethylaminocaitonylH5)-N-(ethylamido)glutamyl, alpha-aza-3-(3,4,5-tiimethyiphenyl)alanyl, alpha-aza-3-<4- 
bromophenyl)alanyl, aipha-aza-3-(4-methylphenyl)aIanyl, alpha-aza-3-(1-naphthyl)alanyl, alpha-aza-3-(1-ad~ 
amantyl)aianyl, L-3-(3-quinolyl)-alanyl f D-3-(3-quinolyl)-alanyl, alpha-aza-3-(4-chlorophenyl)alanyl, aJpha-aza- 
3-(4-fiuorophenyl)aianyl, alpha-aza-3-<2-naphthyI)alanyl, alpha-aza-3-<3-quinolyl)alanyl, aipha-aza- 
phenylalanyl, alpha-aza-tyrosyl(O-methyl), aipha-aza-3-(2-thienyl)aIanyl, a!pha-aza-3-(3-benzthienyl)alanyl, 
alph-aza-cyclohexylalanyl, alpha-aza-tryptyl, alpha-aza-tryptyl(N-indole-methyl), alpha~aza-tryptyl(N-indole- 
formyl), N-(R 3 i)-L-phenylalanyl, N-fRjnJ-D-phenylalanyl, N-(R 3 i)-D-3-(4-chlorophenyl)a!anyl, N-(R 3 i)-L-3-(4- 
chlorophenyl)alanyl, N-(R 3i )-D-3-(4-fIuorophenyi)alanyl, N-(R 3 i)-L-3-(4-fluorophenyi)alanyl, N^FbiJ-L-S^^ 
trifluoromethylphenyl)alanyl, N-(R 3 i)-D-3-(4-trifluoromethylphenyl)alanyl I N-(R 31 >-L-3-(cyclohexyl)alanyl, N- 
(R 3 1 )-D-3-(cyclohexyl)aIanyl, N-(R 3 1 )-L-3-(4-bromopheny ijalanyi, N-(R 3 i )-D-3-(4-bromopheny l)alanyl, N- 
(R3i)-L-3-(4-nitrophenyl)aJanyl, N^RsnhD^^nitrophenylJalanyl, L-prolyl, D-prolyl, N-(R 3 i)-L-Omethyl- 
tyrosyl, N-(Ffe ^L-tyrosyl, N (R 3 i)-D-0-methy l-tyrosyl, N^RsO-D-tyrosyl, N-<R 3 i)-L-histidyl, N-(R 3 i)-D- 
histidyl, N-(R 3 i)-L-3-(2-thienyl)alanyl, N-(R 31 )-D-3-(2-thienyl)aJanyl, N-(R 31 )-L-3-(2-thiazolyl)alanyl, N-(R 31 )-D- 
3-(2-thiazolyl)alanyI, N-(R 3 i)-L-3-(2-pyridyl)alanyl, N-(R 3 i)-D-3-(2-pyridyl)alanyl, N-(R 3 i)-D-3-(2-naphthyl)- 
alanyl, N-tRsiJ-L^-naphthylJalanyl, N^FbO-L-S-iS-benzthienyOalanyl, N-(R 3 i)-D-3-(3-benzthienyl)alanyl, 
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N-(R 3 i)-L-3-(2-benzthienyl)alanyl, N-(R3iVD-3-(2-benzthienyl)a!anyl, N-(R 3 i)-L-3-(3-bezoxazolyl)alanyl. N- 
(R 3 i)-D-3-<3-benzoxazolyl)alanyl, N-(R 3 i)-L-3-(3 pyridyl)aianyl, N-(R 3 i)-D-3-(3-pyridyl)alanyl, N-fRsO-L-tryp- 
tyl, N-(R 3 i)-D-tryptyI, N-(R 3 i)-L-tryptyl(N-indoIe-methyl) f N^RsO-O-tryptyKN-indole-methyl), N-(R 3 i)-D- 
methionyl, N-fRsiK-methionyl, N-(R 3 i)-D-3-(1-naphthyl)a!anyl, and N-(R 3 i)-L-3-(1-naphthyl)alanyl, wherein 
R 3 i is methyl, ethyl, propyl or isopropyl; 

C is an amino acyl residue selected from the group consisting of L-tryptyl, D-tryptyl, L-tryptyl(N-indole 
formyl), D-tryptyl(N-indoIe-formyl), L-tryptyl(N-indole-methyl), D-tryptyl(N-indole-methyl). 5-fluoro L-tryptyl, 
5-fluoro-D-tryptyl, L-phenylalanyl, L-prolyl, D-prolyl, L-tyrosyl, D-tyrosyl, D-phenylalanyl, D-3-(3-pyridyl)- 
alanyl, L-3-(3 pyridyl)alanyl t D-3-(3-pyridyl-N'-oxide)aIanyI. L-3-(3-pyridyl-N'-<)xide)alanyl, D-3-(3-quinolyl>- 
alanyl, L-3-(3-quinolyl)alanyl, D-3-(3-quinolyl-N'-oxide)alanyl, L-3-(3-quinolyl-N-oxide)alanyl, D-3-(1-adaman- 
tyl)alanyl, L-3-(1-adamantyl)alanyl, L-3-(1-naphthyl)alanyl, D-3-(1-naphthyl)alanyl, L-3-(3-benzthienyl)alanyl, 
D-3-(3-benzthienyl)alanyl, L-3-(2-benzthienyl)alanyl, D-3-(2-benzthienyl)alanyl, L-3-(3-benzoxazolyl)alanyI, D- 
3-(3-benzoxazolyl)alanyl, L-cyclohexylalanyl, D-cyclohexylalanyl, L-3-(3-indazolyl)alanyl, D-3-(3-indazolyl)- 
alanyl, alpha-methyl-L-phenylalanyl, alpha-methyl-D-phenylalanyl, L-3-2-naphthylalanyl, D-3-2-naph- 
thylalanyl, L-O-methyltyrosyl, D-O-methyltyrosyi, L-3-(4-methylphenyl)alanyl, D-3-(4-methylphenyl)alanyl, L- 
3-(pentamethylpheny!)alanyl. D-3-(pentamethyiphenyl)alanyl, L-3-(3,4,5-trimethylphenyl)alanyl, D-3-(3,4,5- 
trimethylphenyl)alanyl, L-S-(4-chIorophenyl)alanyI, D~3-(4-chlorophenyl)alanyl, alpha-methyl-L-3-(4- 
chlorophenyl)alanyl, alpha-methyl-D-3-(4-chlorophenyl)alanyl, L-3-(4-trifluoromethylphenyl)alanyl, D-3-(4- 
trifluoromethylphenyl)alanyl, L-3-(4-fiuorophenyl)alanyl, D-3-(4-fluorophenyl)alanyl, L-3-(2-thienyl) alanyl. D- 
3-(2-thienyl>alanyl f N-(R 32 K-3-(3-pyridyl)alanyl. N-(R3 2 )-D-3-(3-pyridyl)alanyl f N-<R 32 )-L-3-(3-pyridyl-N -ox- 
ide)alanyl, ^(RsaJ-D-SHS-pyridyl-N'-oxideJalanyl, L-3-(2-thiazolyl)-alanyl, D-3-<2-thiazolyl)aIanyl, alpha-aza-3- 
(1-naphthyl)a!anyl, alpha-aza-tryptyl, alpha-aza-phenylalanyl, alpha-aza-3-(2-thienyl)alanyl, alpha-aza-3-(4- 
methylphenyl)alanyl, alpha-aza-3-(pentamethylphenyi)alanyl, a]pha-aza-3-<2-naphthyl)alanyl, alpha-aza-3-(3- 
benzthienyl)alanyl, alpha-aza-3-(3-benzoxazolyl)alanyl, alpha-aza-3-(cycIohexyl)alanyl, alpha-aza-3-(1-ad- 
amantyl)alanyl, a!pha-aza-3-(4-methoxyphenyl)alanyl, aipha-aza-3-(4-ch!orophenyl)alanyl, alha-aza-3-(4- 
bromophenyl)alanyl f alpha-aza-tryptyl(N-indole-methyl), alpha-aza-3-(3-pyridyl)alanyl, alpha-aza-3-(3- 
quinolyl)alanyl, alpha-aza-3-(2-thiazolyI)alanyl, N-(R 3 2>-L-3-(2-thienyl)aIanyl, N-(R 32 )-D-3-{2-thienyl)alanyl, L- 
3-(3-quinolyl)aIanyl, D-3-(3-quinolyl)alanyl, L-3-(2-naphthyl)alanyl, D-3-(2-naphthyl)alanyl. N-(R 32 )-D- 
phenylalanyl, N-(R 32 )-L-phenylalanyl, N-(R3 2 )-D tryptyl. N^FUz^L-tryptyl, N^Fbz^L-tryptyKN-indole-formyl), 
N^FbahD-tryptyKN-indole-formyl), N^RsahL-tryptyKN-indole-methyl), N-(R 32 )-D-tryptyl(N-indole-methyl), N- 
(R 32 )-L-3-(2-thiazolyl)alanyl, N-(R 32 )-D-3-(2-thiazoiyl)aIanyl ? N-(R 32 )-L-3-(3-pyridyi)aianyl, N-fR^y-D-S-^- 
pyridyl)alanyl, N-(R 32 )-I>3-(3 quinolyl)alanyl f N-(R 32 >-L-3-(3-quinolyl)alanyl f N-tRszhD-S-fl-adamantyOalanyl, 
N-(R 32 )-L-3-(1-adamantyl)alanyl, N-(R 32 )-D-3-(4-fluorophenyl)alanyl, N-fRszJ-L-S-^fluorophenyOalanyl, N- 
(R 32 )-D-3-(4-chlorophenyl)alanyl, N-(R 32 )-L-3-(4-chlorophenyl)alanyl, N-(R 32 )-L-3-(4-trifluoromethyIphenyl)- 
alanyl, N-(R 32 )-D-3-(4-trifiuoromethylphenyl)alanyl, N-(Fb 2 )-D-3-{2-naphthyl)alanyl, N-(R 32 )-L-3-(2-naphthyl)- 
alanyl, N-(R 32 )-D-3-(1-naphthyl)alanyl, N-tR^-L-S-O-naphthylJalanyl, N-(R 32 )-L-3-(3-benzthienyl)aIanyl, N- 
(R 32 )-D-3-(3-benzthienyl)alanyl, N-fRszJ-L-S-^-beruthienylJalanyl, N-(R 32 )-D-3-(2-benzthienyl)alanyl, N- 
(R 32 )-L-3-<3-benzoxazolyl)alanyl, N-(R32)-D-3-{3-benzoxazolyl)alanyl, N-(R 32 )-L-tyrosyl, N-(R 32 )-D-tyrosyl, N- 
(R 32 )-L-3-(3,4,5-trimethylphenyl)alanyl, N-(R 32 )-D-3-(3 t 4 l 5-trimethy!phenyl)alanyl f N-tFbzJ-L^^methyl- 
phenyl)alanyl, N-(R 32 )-D-3-(4-methylphenyl)alanyl. N-(R 32 )-L-3-(pentamethylphenyl)alanyl, N-(R 32 )-D-3- 
(pentamethylphenyl)alanyl, N-(R 32 )-L-3-(4-bromophenyl)alanyl, N-(R 32 )-D-3-(4-bromophenyl)alanyl. N-<R 32 )- 
L-cyclohexylalanyl, N-(Rs 2 >-D-cyclohexylaIanyl, N-(R 32 )-L-3-(3-indazoiyl)alanyl f N-(R 32 )-D-3-(3-indazolyl)- 
alanyl, N-alpha-(R 32 )-alpha-aza-3-(1-naphthyl)alanyl, N-alpha-(R 32 )-alpha-aza-3-(3-pyridyl)alanyl, N-alpha- 
(R^J-alpha-aza-phenylalanyl, N-alpha-(Rs 2 )-alpha-aza-3-(3-benzthienyl)alanyl. N-alpha-(R 32 )-alpha-aza-3-(2- 
benzthienyl)alanyl, N-alpha-(R 32 )-alpha-aza-3-(4-methylphenyl)a!anyl, N-alpha-(R 32 )-alpha-aza-3-(4-methyl- 
phenyl)alanyl, N-alpha-(Rs 2 )-a!pha-aza-3-(4-chlorophenyl)alanyl, N-(R 32 )-0-methyl-D-tyrosyl and N-{R 32 H> 
methyl-L-tyrosyi, wherein R 32 is methyl, ethyl, propyl or isopropyl; 

D is an amino acyl residue selected from the group consisting of prolyl, 4~hydroxyproline, L-seryl, L-seryl- 
(O-benzyl), L-seryl(0-P0 3 H 2 ), L-seriy(OP0 3 Me2, L-glutamine, L-alpha,beta-diaminopropyl, L-alanyl, L- 
threonyl, 2,3-diaminopropionyl, 2-amino3-quanidinopropionyl, 2,3-diaminopropionyl (wherein the 3-amino 
group is substituted with loweralkyl, 3-pyridinecarbonyl, 2-pyrazinecarbonyl or 2-indolecarbonyl), N-alpha- 
aza-giycyl, N-alpha-aza-alanyl, N-aipha-(Ro)-alpha-aza-glycyl, N-alpha-(Ro)-alpha-aza-alanyl, N-(R 0 )-L-seryl, 
N-(Ro)-L-seryl(0-benzyl), N-(Ro)-L-gIutamine, N-<Ro)-L-alanyi, N-alpha-(Ro)-beta-aminopropyi, N-alpha-(R 0 )- 
N-beta-ethylaminopropyl, N-(Ro)-L-seryl(0-P0 3 H 2 ), N-(R o )-L-seryl(0-P0 3 Me 2 ) and N-(R 0 )-L-threonyl. 
wherein Rd is loweralkyl or allyl; 
or D is a glycosyl derivative of serine or threonine; 

E is an amino acyl residue selected from the group consisting of L-tyrosyl, L-tyrosyl(O-methyl), L-tyrosyl(0- 
ethyl), L-tyrosyl(0-P0 3 H 2 ), L-tyrosyl{0-P0 3 Me 2 ), L-phenylalanyl. N-(R 33 )-L-tyrosyl, N-(R 33 )-L-tyrosyl(0- 
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«"orophenyl)ala^^ 

alanyl. N-^K-S^ophen^ 

fluorophenyl)alanyl. N^rX/JKJLJ? 7 „ ^(^ty>a™nophenyl)alanyl. N-(R 33 )-L-3-<4- 
(R33h3-(2-tWenyilany ttuSSSSSS^Tf^ T^^' WaH-^cyclohexyOalanyl. N- 

N-(R 33 )-3-(2-n y aph- 
y oynv^-einyi;, wherein R^ is methyl, ethyl, propyl or isopropyl; or E is 



70 



? M « R 30 



J5 



(CH2)„^ ( CH2) B 



m S'Xno^^ * 's amino, aiky^, 

20 hydrogen, loweralkyi or cyc.oalky. FU fe '^2^ £*«Wfc»-NR» wherein R, is 
Reo is loweralkyi. dialkylamino cvcloalkvl ST ZtT? C 4 yc,0a,kyl ' am,no or «W: R is 0 to 6; and 
wherein R 120 is hydmSTES^S ^XLlX ^ M \ J eterocyc,ic ' <neterocyclic)alkyl or -NHR 120 

35 \ I 

^XZi^S^SE*^ C * * * alkoxy. 




so 



55 



)=Nr "o7 NtR^OWCH^ V"!? a " ty ? ,In0 ' cyc,oaJ W ami "° «" alkanoylamino; or R 6 is -NH-C(NH ( rV 
UoVoXfaS?^^^ 

heterocyclic, (heterocyclic^ or -NH^ wh^i ^ i "SI *? kyto ^ ■* 
heterocyclic. (hetemcyclic)alM. amino. altenoXi^o o 5^?' "* ary ' a,kyl ' 

cycloalkyl, aryl, arylalkyl, heterocyclic. (heterocycSkvl or Sn IT ^ 7 '? hydr09en> "a**** 
aryl. arylalkyl, heterocyclic or (helerocycHcJalS *' * l0Wera,ky '' CyC,0a,ky, • 

hXen y Swe^r "* « ^ - and «- - ^pendently se.ected trom 

or F is a D-aminoacyl residue having the formula: 
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5 




wherein z is 0 to 3 and R37 is hydroxy, alkoxy, phenoxy, amino or p -methoxyphenyl and R34 is hydrogen, 

methyl, ethyl, propyl or isopropyl; 

or F is a glycosyl derivative of D-serine or D-threonine; 

G is an amino acyl residue selected from the group consisting of L-leucyl, L-isoleucyl, N-(R 38 )-isoleucyl, 
75 norleucyl, N-(R3 8 )-norleucyl, L-N-(R 38 )leucyl, alloisoleucyl, valyi, norvalyl, seryl(0-t-Bu), tyrosyl, tryptyl, 2- 
aminobutyryl, L-(cyclohexyl)alanyl, L-N-(R 38 )-cyclohexylalanyl. N-(R 38 )-valyl, phenylalanyl, N-(R 38 )- 
phenylalanyl, N-(R 38 )-tryptyl, N-(R 38 )-tyrosyl, seryl(0-P0 3 H 2 ), seryl(OP0 3 Me 2 ), N-(R 38 )-seryl(0-P0 3 H 2 ). N- 
(R 38 )-seryl(OP0 3 Me2) > prolyl, pipecolyl, seryl and N-(R 38 )-seryl, wherein Rss is methyl, ethyl, propyl or 
isopropyl; 

20 or G is a glycosyl derivative of serine or threonine; 
or F and G taken together are 



26 



30 



35 



Roo 

wherein R47 is hydrogen, loweralkyl, 3-indolylmelthyl, 2-naphthylmethyl, benzyl or substituted benzyl 
wherein the phenyl ring is substituted with a substituent selected from halogen, hydroxy and methoxy and 
Roo is loweralkyl; 

H is an amino acyl residue of the formula: 



40 



I 39 o 

(CH 2 ) p 



f*39 



or 



wherein p is 1 to 4; R 39 is hydrogen, methyl, ethyl, propyl or isopropyl; and R 9 is amino, alkylamino, 
cycloalkylamino or alkanoylamino; or R 9 is -N(Rii)C(0)(CH 2 ) h hR7o or -NH-C(NH(Ru)) = NRi 2 wherein Rn 
is hydrogen, loweralkyl or cycloalkyl; Ri 2 is hydrogen, loweralkyl, cycloalkyl. amino or cyano; hh is 0 to 6; 
and R 70 is loweralkyl, dialkylamino, cycloalkyl, aryl, arylalkyl, heterocyclic, (heterocyclic)alkyl or -NHR71 
wherein R71 is hydrogen, Iwoeralkyl, cycloalkyl, aryl, arylalkyl, heterocyclic, (heterocyclic)alkyl, amino, 
alkanoylamino or -NHR 72 wherein R 72 is hydrogen, loweralkyl, cycloalkyl, aryl, arylalkyl, heterocyclic, 
(heterocyclic)a!kyl or -C(0)R 73 wherein R 73 is loweralkyl, cycloalkyl, aryl, arylalkyl, heterocyc lie or 
(heterocyclic)alkyl; 

or R9 is R***C(0)- wherein R~* is hydroxy, alkoxy, amino, phenoxy or p-methoxyphenyl; 

I is an imino acyl or aliphatic amino acyl residue selected from the group consisting of L-proiyl, L-pipecolyl, 

alpha-aza-prolyl, trans-beta-aminocylopentanecarbonyl, cis-beta-aminocyciopentanecarbonyl. 3-(loweralkyl)- 

prolyl, N-methyl-L-alanyl, N-methyl«norvalyl, 1-dihydroisoindole-2-L-carbonyl and thiazolidine-5-L-carbonyl; 

and 

J is 1 -pyrrolidine, 1-piperidinyl, 4-morpholinyl, or an amino acyl residue selected from D-alanylamide, L- 
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SSe tm^zS'S™^ I^H^-ayfc-Mda. N-(R*oR-a.any te n, f de. N-(FUo)-bela-L- 
aianyiam.de N-<R* 0 )-beta-D-alanylamide, L-2-aminobutyrylamide, D-2-aminobutyryIamide N-flLvL ;> 

r „ . . ' wherein FUo is methyl, ethyl, propyl or isopropyl; or J is -NHR* or -NHPHoPomup 
wh^n R. ,s hydrogen, tae,**. eyao^,, fluoro subbed S»lVy, « hyZy fSS 

,s D-'eucyl. D-lysyl, D-lysyl(N-epsilon-nicotinyl), D-tryptyl D-servlfO-t-butvii n-9 n a „h«, • , , ^ ■ . 

ylalanyl, N-methyl-D-lysyKN^psinon-nicotinyl) or D^clohexyialanyl- N-methyl-D^yclohex- 

or F ^i^- 1 ^^ or L-cyctohexylalanyl; 

or F and G taken together , S Z^amino-a^yrroDdin-l-ylJ^a^py,^,^,. 
H . L-argmy . N-methylarginy., !y S yl(N-epsilon-isopropyl) or N^ethy^sySKSSLvl- 
I is L-prolyl, L-pipecolyl or N-methyl-L-alanyl; and W-epsron (sopropyl, 

J is N-ethyl, glycylamide, azagiycylamide or D-alanylamide. 
4. A compound selected from the group consisting of 
N-Ac-IM-CI-Phe-D^^^ 
l*Ac-D^-Phe-D^Phe-D-2-Thia-S^ 

N-A^CI-Phe^Me-D^I-Phe-^^^ 
N-Ac-D^l-Phe-D^^^ 

pyro-Glu-His-Trp Ser-N-Me-Tyr-D-Leu-Arg-ProNHEt; 

55 pyrc^GJu-N-Me-Phe-Trp-Ser-Tyr-D-Trp-r>Leu-Arg-ProNHEt- 

pyroGlu-His-Trp-Ser-N-Me-Tyr-I>Ser(0^butyl).Leu-Arg-ProNHEt 

pyro-GJu-His-Trp-N-Me-Ser-Tyr-r>2-Nal-Leu-Arg-ProGlyNH 2 - 
pyro-Glu-His-Trp-Ser-N-M^ 
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45 



50 
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pyro-G!u-Hjs-Trp-Ser-N-Me-Tyr-D-Trp-N-Me-Leu-Arg-Pro-Gly-NH 2 ; 
pyro-Glu-His-Trp-N-MeSer-N-Me-Tyr-D-Trp-Leu-Arg-Pro-NHEt; and 
N-Ac-D-4-C!-Phe^D^CI-Phe~D-2-TO 

5. N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-M^ 

5 Pro-D-AlaNH 2 ; or a pharmaceutical^ acceptable salt thereof. 

6. An LHRH agonist compound of Claim 1 for use in increasing of suppressing levels of sex hormones in 
male or female mammals by administration to a host in need of such treatment of a therapeutically effective 
amount of said compound. 

7. An LHRH antagonist compound of Claim 1 for use in suppressing levels of sex hormones in male or 
w female mammals. 

8. A pharmaceutical composition for increasing or suppressing levels of sex hormones in male or female 
mammals, comprising a pharmaceutical carrier and a therapeutically effective amount of an LHRH agonist 
compound of Claim 1 . 

9. A pharmaceutical composition for suppressing levels of sex hormones in male or female mammals, 
ts comprising a pharmaceutical carrier and a therapeutically effective amount of an LHRH antagonist com- 
pound of Claim 1. 

10. Use of a compound of Claim 1 in combination with a therapeutically effective amount of an 
antiandrogenic agent for suppressing levels of sex hormones in male or female mammals. 

11. Use of an LHRH antagonist in combination with a therapeutically effective amount of an antiandrogenic 
20 agent for suppressing levels of sex hormones in male or female mammals. 

12. A process for the preparation of a compound of Claim 1 comprising sequentially coupling suitably 
protected amino acids or amino acid analogs, followed by removal of the protecting groups. 

13. The process of Claim 12 wherein sequences of two or more suitably protected amino acids or amino 
acid analogs are coupled and ths resulting peptides are coupled, followed by removal of the protecting 

25 groups. 
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(NORMALIZED 70/ MIN VALUE) 




X-(pyrx>)6lu-Hls-Trp-Ser-Tyr-D-Leu*Leu-ArQ- 
Pto-NHEt 

0*(pyro)Glu-Hfs-Trp-N-Me-Ser-Tyr-D-Leo- 
Leu-Arg-Ph)-NHEt 
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